i PS ae 


EEE — 


Jong 


p. 
, 
ie 


ONG 


. 
2 


| Mathematical Magick 
ORS THE 


WONDERS! | 
: 
| 


That may be performed by 
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Mechanichal Geometry. 
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Motions. 
Being one of the moft eafie, 
pleafant, ufeful Cand yet moft neg- 
lected ) part of Mathematichs. 
Not before treated of in this Language. 
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To His Highnefs the Prince 
Ele@or Palatine. 


May it pleafe Your Highnefs ! 


r Should not thus have eNefendi my 
| diverfions, where f owe my fludy 
pad bufiness , but that where alt 

~ 8 dite, aman may not jufily withe 
‘bold any part. 

This folowing Di feourfe Was comspofed 
foue years fince at my fpare hours in the 
Oniverfity. The Subje of itis mixed 
Mathematickss 3 which I did the rather at 
‘i times make choice of, as being for 

the pleafure of 7t,wore proper for recrea- 
tions and for the facili ity,“ore futable ta 
wy abilities and leifure. 

L fhould not, Sir, have been ambitions 
of any fo Great. (I could not of any Bet- 
ter) Patronage, had not my relation both 
engaged and auehildaed meto this Dedi- 
cation, | 


Lhey that know your Highnefs how 


Great an encourager you pee how able 


ry fa 


A. + 4 


<= USS 


Sow 


eet 
"Seek 
Se 
a as 


<see S 


AP fy 

m Ng 
n't 

&: re eae 


The Epiftle. 


literature, wenft, needs acknowledg your 
pvefures and low condition to be none of 
4 v 


the leaft mifchiefs ( audng/t thofe many 


tothe general advancement of religion 
and learningif thereformed Churches, in 
whale caufe and. defence your family hath | 
fo. deeply fuffered, mere but effectually \)\, 
mindful of theirengagements toit. And \*, 
particularly, af thefe prefent unhappy dif- |) 
ferences of this Nation did not occafion | {i 
too much forgetfulnefs of their former \ *%00 
zeal and profelfions forthe vindicating }\* 
of your family, and tise reftoring of your | Mt 
Higknels 3 the hafining and accomplifhe 
yrent of which, together with the increafe | 4, 
of all heavenly ble{fings “pom your High- BP roy 
wefs, [oad be the hearty daily prayer of 


Your Highnefg 


Molt humble and moft deyoted 
fervanc and Chaplain; 


FOHN WILKINS. 
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TO 
THE READER. 


14 T is related of. Herachtus, that when 
| his: Schollars."had’ found him in a 
y | -Fradefmans fhop , whither they were 


ia | ' afhamed to enter, He told them, vod 
| neque tali loco dit defunt immortales, that the 
|} gods were aswell converfant in fuch places 
| asin others; Intimating that a divine pow- 
| ec and wifdome might be difcerned even in 
| thofe common arts, which are fo much de- 
w'| fpifed; And though the manual exercife: 
. 
] 


or 


and prattife of them be efteemed ignobles 
yet the ftudy. of their general caules and 
principles cannot be prejudical to any other 
(though the mott fecred.) profeffion. 
Irhath been my ufual cuftomin the courfe 
} of my other ftudies, to propotfe divers Mathe- 
| matical’ or Philofophical inquiries, for the 
| recreation of my leifure- hours; and asi could 
| gather fatisfattion, to compole them to fome 
,°]) form and method. 
Some of thefe have been formerly publi- 
A 4 fred, 
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To the Reader. 


ihed, and have now. ventured forth this 
difcourfe 5. wherein befides:the great delight 
aud pleafure (which every rational Reader 
mult needs find in fuch notions as carry 
with them their own’ evidence and demon- 
ftration) there is alfo much real benefit to be 
earned particularly for fuch Gentlemen as 
employ their effates‘in théfe chargeable ad- 
ventures of Drawning, Mines, Cole- pits,eze. 
who may from hence learn the chief grounds 
and natutte of. Engines , cand thereby more 
eafily avoid the delufions: of any’ cheating 
impoftor:: «And alfo for! fuch common Artj- 
ficers,as axe well skilled in the pradctife of:thefe 
arts, who.may be much advantaged by.-the 
right underftanding of their. grounds and 
Lheoxyen is * | ee | 
' Kamus hath obferved, that the reafon why 
Germany hath been fo eminent for Mechanical 
inventions, is becaufe there have been pub 
lick: Le@ures of this kind inftituted amongft 
them, arid thofe not only in the learned 
Janguages, but alfo in the vulgar tongue, for 
the capacity of every unletter’d ingenious 
Attificer, ii Li) 
This whole. Difcourfe-T--call Mathemati- 
cal e Magick, becaufe the art of fuch Mes 
chanical inventions as are hete chiefly infifted 
upon, hath been formerly fo ftyleds and in 
allufien to vulgar opinion, which doth com 
monly attribute all fuch ftrange, operations 


bh, Poa gy vs unto’ 


| To the Reader. 


S| unto. the power of Magick; For which rea- 
‘| fon the Ancients did name this Art @avuete- 
“lt gomtixit, or Mirandorum Effettrix. 
ny | The fitlt book is called Archimedes, becanfe. 
‘it | he was:the chiefeft jn difcovering of -Mecha- 
* | nical powers. oe 
‘S| _ The fecond-is ftyled-by-the-name-of-De- 
(« | dalus,who is related to be one of the firft and 
) |moft famous amongft the Ancients for his 
‘nts | skill in making e4utomata, or felf-moving 
¢ | Engines: both thefe being twa of the firf 
ig | Authors that did reduce Mathematical prin- 
te | ciples unto Mechanical experiments, 
it | Other difcourfes of this kind, are for the 
it | moft part large and voluminous, of great 
ai | price and hardly sotten 3; and befides, there 
jare not any of them (that [know of } in our 
ay | vulgar tongue, for which thefe Mechanical 
i | arts of all other are moft proper. » Thefe in- 
» | Conveniences are here in fome meafure reme- 
ict | died, together with the addition (if I miftake 
md ( Mot) of divers things very confiderable, and 
i not infifted upon by others. 


REGRESSED SS 


The. Contents and Method of 
this following Difcourfe: | 


Lhe firft, Book, 


Chap.1. He excellency of thefe Arts. 

' Why they were concealed 

by the Ancients. The Authors that 
have treated of them. 


Ch, 2. Concerning the name of this Art, 
That it may properly be flyled liberal. 
Lhe fubjet and nature of it. 


Ch. 3. Of the firft Mechanical faculty, 
the Ballanee. | | 


— 


Ch. 4. Concerning the fecond Mechanich 
faculty, the Leaver. 


qe 
—s 


Ch. 5. How the natural motion of living J 
creatures is conformable to thefe arti- 
ficial rules. | 


Ch. 6, 
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The Contents. 
Si 'Ch. 6. Concerning the Wheel. 


“i Ch. 7. Concerning the Pulley. 
1 Ch. 8. Of the Wedg. 


) Ch. 9. Of.the Screw. 

Ch. 1c. Az inquiry into the magnificent 
works of the Ancients,which muchex- 

\ c0eeding our later times way feem to in= 

| fer a decay in thefe Mechanical arts. 


| Ch. uz. That the Ancients had diver mo- 
tives and means for fuch vaft magni. 
ficent works, which we have not. 


} Ch. 12. Concerning the force of the Me- 
chanick faculties particularly, the Bal- 
lance avd Leaver. Hom they may be 
contrived to meove the whole world, or 
any other conceivable weight. 


! Ch.13. Of the Wheel, by multiplication 
| of which, itis eafie to move any imagi- 


J ai 6 i 
nable weight. 


Ch. 14. 


E he Contents. 


Ch, 14, Concning whe infinite fret 


eKits 
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of Wheels, Pulleys, aud Screws s;} x 
that it is polfible by the multiplication: \ 


of thefe,to pull up any Oak by theroots: 


with ahair, lift itupwith a fram, or 
blow it up with ones breath, or to per- 


form the greateft labour with the leafé 


power. 


Chit: ‘Concerning the proportion of 
flownels and fwiftnefs in Mechanical 


WtOEIONS. 


Ch. £6. That it is polfible to contrive 
fach av artificial motion as hall be of a 
Slownefs proportionableto the fwiftne fs 
of the heavens. 


Ch. 17. OF fwiftnefls, how it may be in- 
creafed to any kind of proportion. Con- 
erning the great force of Archimedes 
his Engines. ~ OF the Ballitta. 


Ch. 18. Concerning the Catapultz, or 
Engines for Arrows, 


Ch, 19. A coutparifon betwixt thefe 
| ancient 
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‘The Contents. 
ancien? Engines; and the Gun-powder 
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Mt leh. 20. That vt 3 poffible to rahe 4e fuck 
an artificial motion , as way Ve e- 
qually {wift with the Sippofed s motion 
“of dg inc ae SEN 


The .fecond Book.» 


Ch. mp divers hinds of Automia+ 

| @ ta, or Self-movers: OF Mills. 
Of thecontrivance of feveral motions 
by rarified ain Alwief digreffion con- 


eee ee 


‘Ch. 9: OF. a failing Crib res Vay 
| without herjes bedrivenconthe land 
by the wind, as ea are on the ie - 


= 


| | Ch. ai Concerning the Fited atone, 
| Clocks, Spheres reprefenting the hea- 
| wenly motions. Lhe feveral excellene 
| ~ cies that ave molt commendableia oe 
+ Kad of a contrivances, 


Ch, Ai 


The:Contents. 


Ch. 4. Of the movable and gradient 
Automata, ‘reprefenting the. motion 
of living creatures, various founds, 
of birds, or beafts, and foute\of them 
articulate. 7 | 


Ch. 5: Concerning ihe poffebility of fra 
ming an Ark for fubmarine Navigati- 


~ ons. Lhe Difficulties and Conveniences 


of fuch-a contrivance. 


Chi6. Of thes dolant- Autotmata’s ,Ar3 
chy tas bis Dove,and Regiomontanus 
—anbis Eagles: \Lhe -poffzbility-and, great 
 ufefulnels of [uch snventionss sw 


Ch. 7. Concerning the Art of | flying. 


pikhe feueral- ways whereby this bath \ 


\\ cheen, or may be attempted: 


Ch. 8. A refolution of the two cher dif- 


ficulties that Jeem to oppofethespoff{thi-) 


»tity of a flyiig, Chariots 
Ch.'9. Of 4 perpetual motions. The feem- 


ing facility and real difficulty of 


any fuch contrivance. Lhe feveral 
ee. a ways 


HA 


The.Contents: 


mays whereby it hath been attempted, 
vi particularly by Chymifiry. 
in) Ch. to. Of. fubterraneous Lamps, di- ie 
| -wers hiftorical relations concerning | a 
their duration for.many hundred years 
together. 


sil Ch. 11. Several opinions concerning the 
nature and reason of thefe perpetual 
Lamps. 


i Chap. 12, The wmoft probable conje- 
| ure how thefe Lamps mere fra- 
: med. 
| Ch.13. Concerning feveral attempts of 
| contriving aperpetual motion by mag- 
netical virtues. 


| Chap. 14. The feenting probability 
of effecting a continual motion by 
folid weights in a hollow wheel or 


Sphere. 


Ch, 15 


The Contents: 

Ch. 15. Of compofing a perpetual hidlion 
by fluid weights. Concerning ‘Archi- 
medes his. water-{crew.. The great pro- 
bability of accomplifhine. this inquivy 
by the help of that, with the fal/ble- 
nes of 2t npon experiment, °° 
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Mechanical Powers. 


The firft Book. 


| The excellency of thefe Arts. Why they 
were concealed by the Ancients. The 
Authors that have treated of them: 


LL thofe various ftudies a- 
bout which the fonsof men 
do bufie their endeavours ; 

) ~*~ may begenerally comprifed 

I|;} wnder thefe three kinds: nS 

C Divine. my 
- Natural. 4 
Artificial: 
B 
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Archimedes; or, Lib. 1. 

To the firft of thefe, is reducible, 
not only the fpeculation of Theologt- 
cal truths, but alfo. the practife .of 
thofe virtués which may advantage 
our minds in the enquiry after their 
proper happinefs. And thefe arts a- 
lone may truly be ftyled liberal, 

sen. Ep: Que liberum facinnt hominem, quibus 
Be: curé virtws eft, (faith the divine Sto- 
ick) which feta man at liberty from 
his lufts and paflions. | 

To the fécond may be referred all 
that knowledg which concerns the 
frame of this great Univerfe, or the 
ufual courfe of providence in the go- 
vernment of thefe created things. 

To the laft do. belong all thofe 
inventions, whereby nature is any | 
way quickned or advanced in her de- || 
fects: Thefe artificial: experiments 
being ( as it were) but fo many Effays, 
whereby men do naturally attempt 
to reftore themfelves:from the firft 
general curfe inflicted: upon their la- 
bours. 

This following Difcourfe, does | “| 
properly appertain to this latter kind. | 

Now | % 
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Cap. t. Mechanical Powers. 
_ Now Art may be faid, either to 
jummitate nature, asin limming and pt- 


Ctures; or to help nature, asin medt- 


cine 5 Or to overcome and advance na- 
ture, as in thefé’ Mechanical’ difci- 
plines, which in this refpeét are by 
fo much to be preferred before the 
other , by how much their ‘end’ and 
power is more excellent. Nor are 
they ‘therefore to’ be efteeméd lef: 
noble, ‘becaufe more praGical, ‘fince . 
our belt and moft divine knowledg 
is intended for aétion, and thofe may 
juftly be counted barteri’ ftudies , 

which do not conduce to practife as 
their proper end. 

But {0 apt are we to contefnn every 
thing’ which ‘is common, that the 
ancient Philofophers efteeritd it a 
preat part of ‘wifdom, to conceal 
their learning from vulgar apprehen- 
fion or ufe, thereby the better’ to 
maintain it in its due honour and 
refpect... And therefore did they ge- 
herally vail all their Arts and Stien- 
ces, under fuch myftical expreffions , 
as might excite the peoples wonder 
2 and 
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and reverence, fearing Jeft a more 
eafie and. familiar, difcovery, might 
expofe them to contempt. Svc spja 
myfteria fabularum cuniculis operiun- 


Macrobius tur, fumtmeatibus tantum viris, fapientia 


inter prete,veriarcani confciis + Contents 
fint reliqui, ad venerationen , figuris 
defendentibus a vilitate fecretum, faith 
a Platonick.. iar je 
Hence was.it, thatthe ancient Ma- 
thematicians did_place all their learn- 
ing in abftraGed {peculations,refufing 
to debafe the principles of that_noble 
profeflion unto Mechanical, experi- 
ments... Infomuch, that  thofe :-very 
Authors amongft them, who. were 
moft, eminent for their. inventions 
of this kind,.and, were willing. by 
their own practife.,: to manifeft unto 
the world thofe artificial . wonders 
that might be wrought by thefe arts, 
as Daedalus, Archytas, Archimedes, Gc. 
were notwithftanding fo much infe- 
cted with this blind fuperftition, as 
not to leaveany thing in writing con- 
cerning the grounds and manner cf 
thefe operations. 
Quine 
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Gap: 1. Mechanical Powers. 

Quintilian {peaking to this pure 
poleof Archimedes, faith thus’ Quan- 
vis. tantum tamque fingularen Geome- 
trie ufum, Archimedes, fingularibus ex- 


Puint.t.x 
¢. 10. 


emplis, @» admirandis operibis.oftende- 


vit, propter que non humane fed diving 
feientia landem it adeptus, belt tamen 
in illaPlatonis perfuafone, nec ullant 
Mechanicam literam. prodere voluits 
By which means, .pofterity hath 
unhappily loft, notvonly the:benefit 
of thofe particular difcoveries; but 
alfo the proficiency of thofe artsin 
general. For when once thelearn 


ed men did forbid the reducing “of 


them to particular ufe and vulgar 
experiment , othersdidthereupon re+ 
fufe thefe ftudies themfelves, > as°be- 
ing but empty and ufelefs {peculatt 
ons. Whence “it came ‘to pafs, that 
the {cience of Geometry was fo unt 
verfally neglected, receiving little or 
no addition for many hundred years 
together. : 

Amongtft thefe Ancients, the di- 
vine Plato is obferved to be one of 
the greateit fticklers for this \fond 

B 3 opilion 
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opinion , feverely dehorting all. his 
followers from proftituting Mathe- 
matical principles, unto common: ap- 
prehenfion or practife. Like the en- 
‘vious Emperour. T7berius, who is re- 
‘ported to have killed an Artificer for 
makmg glafs malleable, fearing left 
thereby the price of metals might be 
debafed.; So he, in his fuperftition 
to Philofophy, would rather chufe 
to deprive the world of all thofe ufe- 
ful and excellent. inventions which 
might be thence contrived , than to 
expofe that profeffion unto the con- 
tempt.of the ignorant vulgar. 
But bis Scholar drzffotle, (as in ma- 
ny other particulars, fo likewife in 
this.) did juftly oppofe him, and be- 
came himfelf one of the fir® Au- 
thors that hath writ any methodi- 
cal Difcourfe concerning thefe arts ; 
chufing rather acertain and general 
penefit, before the hazard that might 
accrue fromthe vain and groundle& 
difrefpes of fome ignorant perfons. 
Being fo far from -c{teeming Geo- 
metry cifhonoured by the applicati- 
ts aes on 
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Cap. I. Mechanical Powers, 


on.of it to Mechanical practifes, that 
he rather thought it to be thereby a- 
dorned, as with curious variety, and 
to beexalted untoits natural end. And 
whereas the Mathematicians of thofe 
former ages, did poflets all their 
learning, as covetous men do their 
wealth, only in thought and notion; 
the judicious Arifiotle , like a wife 
Steward, did lay it out to particular 
ufeand improvement, rightly prefer- 
ring thereallity and fubftance of pub- 
lick benefit, before the (hadows of 
fome retired {peculation, or vulgar 
opinion. 

Since him there have been divers 
other Authors, who have been emi- 
nent for their writings of this na- 
ture. Such were Hero Alexandrinus , 
Hero Mechanicus, Pappus Alexaudri- 
nus, Proclus Mathematicus, Virtuviws, 
Guidus Ubaldus, Henricus Mouantho- 
lius,Galilews,Guevara, Merfennus, Bet- 
tinus, @c. Befides many others, that 
have treated largely of feveral en- 
gines, as Auguftine Ramelli, Vittorio 
Zoncha, Facobus Beffonius, Vegetius, 


Lipftus. B 4 Mott 
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Archimedes ; or, . Lib. x: 
Moft of which Authors I have 
perufed, and fhall willingly acknow-. |) wi 
ledge my felf a debtor to them for | 
many things in this following Dif- | x 
courfe. " | 
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CAP. IL. 
Coweerning the name of this Art. That | 
it may properly be ftyled liberal. F he 
subject and nature of it. 


Lypfue “BP He word Mechanick isthought 
We 3 5 \ ~ g Qq 
Cai to be derived awe Ts Makes Hy ave, 
l.x.Dia~ multum afcendere, pertingere: intima- 
fge3- ting the efficacy and force of fuch in- 
That’s 2 B. : 
ventions. Orelfe sags ui xaivey (faith 
fenflefs Saas 5 Fits : 
abfurd E- Euftathivs ) quia hifcere non finit, be- 
tymology caufe thefe arts are fo full of pleafant 
poe ot variety, that they admit not either of | 
1¢,Onia a8 aes 1 
intehefus floth OF lehe arinets. : , ‘ | 
ineisme- According to ordinary fignificati- 
sii as_on, the word 1s ufed in oppofition to 
Vid ouaay. the liberal arts: whereas in propriety 
tteanda-Of f{peech thofe employments alone 
dulterate may’ be {tyled zlberal , which. re- 
M3 mb quire onely fome bedily exercife, as 
anding, mite ; m 
“8” manufactures; trades, &c, And onthe 
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Cap. 2. Mechanical Powers. 
contrary, that difcipline which difco- 
vers the: general caufes, effects, and 
properties of things, may truly be e- 
{teemed as a fpecies of Philofophy. 

But here it fhould be noted, that 


~ (this art is ufually-diftinguifhed into a 


“twofold kind: Pappus 
1. Rational. 4 Se in 
<i 3 OLE. 
2. Cheirurgical. Pie al 


The Ratzozal is that which treats, 9. 
of thofe principles and fundamental 
notions, which may concern thefe 
Mechanical practifes. 

The Chetrurgical or Manual, doth 
refer to the making of thefe inftru- 
ments, and the exercifing of fuch par- 
ticular experiments. As in the works 
of Architecture, Fortifications, and 
the like. | 

The firft of thefe, isthe fubject of 
this difcourfe, aud may properly be 
{tiled liberal, as juftly deferving the 
profecution of an ingenuous mind. 
For if we confider it according to its 
birth and original, we fhall find tc 
to {pring from honourable parentage, 
being produced by Geometry on the 

one 
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Archimedes; or, » Lab. 1. 


one fide, and xatural Philofophy on 
the other. If according to itsufeand 
benefit, we may then difcern that to 
this fhould be referred all thofe arts 
and profeflions fo neceffary for. hu- 
mane fociety, whereby nature is not, 


‘fometimes alfo commanded againft 
her own law. The particulars that 
concern Architecture, Navigation, 
#lusbandry, Military affairs, 8c. are 
moft of them reducible to this art, 
both fortheir invention and ufe. 

Thofe other difciplines of Logick, 
Rhetorick, &c. do not more protect 
and adorn the mind, than thefe Me- 
chanical powers do the body. 

And therefore are they well wor- 


thy to be entertained with greater || 
induftry and refpect, than they com- || 


monly meet with in thefe times; 


wherein there be very many thatpre- |}... 


tend to be mafters in all the liberal 

arts, who fcarce underftand any thing 

in thefe particulars. 

- The fabject of this art is concern- 

ing the heavinels of feveral bodies , 
or 
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Cap. 2. Mechanical Powers. 


‘01) or the proportion that is required 
“it| betwixt any weight, in relation to 
“} the power which may be able to 
‘h] move it. And fo it refers likewife 
i} to violent and artifical motion, as i 
sit] Philofophy doth tothat which isna- / 
Soh) + tural. 
| The proper end for which this art 
ii} is imtended, isto teach how by un- 
iol] derftanding the true difference be- 

} twixt the we7ght and the power, a man 
ati] may add fuch a fitting fupplement 
; 9 tothe ftrength of the power, that 1t 
itil {hall be able to move any conceiva- q 
vl] ble weight, though it fhould never fo 
Mel mach exceed that force which the 

| power is naturally endowed with. 
io] The art it felf may be thus deferi- 
wel bed to be a Mathematical difcipline, 

| which by the help of Geometrical 
ig@| principles doth teach to contrive fe- 
wavy) - veral weights and powers, unto any 
el) “Kand, either of motionorreft,accord- 
hi ing asthe Artificerfhalldetermine. Dev. Ri- 
| _If it be doubted how this may be ,, 0 iii, 
wv] efteemed a fpecies of Mathematicks , archim. 

| when asit treats of weights, and not 4ecemsro 
os of St avitatis. 


Metapb. lL. 
Ko. an 2. 


Archimedes; or, .-Lib,«. 
of quantity 5 For f{atisfaction to this, 
there are two particulars confiderable: 

t. Mathematichs 1n its latitude 1s u- 
{ually divided. into pure and wixed. 


And though the pure do handle: ones 


ly abftraé quantity inthe general; as 
Geometry, Arithmetich : yet that which 
is wzxed doth confider the, quaittity 
of fome particular deterutinate {abject 
So Ajtronomy handles the quantity of 
heavenly motions, Mujfick of founds, 
and Mechanicks of weights & powers 
2. Heavinefs or weight is not here 
confidered, as being {uch a natural 
quality, whereby condenfed bodiesdo 
of themfelves tend downwards 3 but 
rather as being an affection, whereby 
they may be meafured. © And in this 
fenfe Ariftotle himfelf refers it a- 
monglt the other fpecies of quantity, 
as having the fame proper eflence, 
which 1s to be compounded of inte- 
gral partsss88'a pound doth confit 
of ounces, drams, {cruples. Whence it 
is evident, that there is not any fuch 
repugnancy in the fubject of thisare, 
as may hinderit from being a true fper 
eves of Mathematicks, CAP 
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CAP. Il, 
Of the frit fi Mechanical faculty, the Bal- 


lance. 
pe HE Fed tbi ti faculties, by 
_... which the experiments of this 
nature muft be contrived, are ufually 
reckoned to bethefe fix : 


tr. Libra. | A. The Ballance. 
2.1: Vedis. | 2. Lhe Leaver. 
3. Axis in 1. 3. The Wheel. 
>, Peritrochio. 


4. Trochlea, };. 4. Lhe Pulley. 
5. Cuneus. 5. Lhe Nedg. 
6.3 


L achlea, Jy 6 Lhe Screw. 


Unto fome of which, the force of 


all Mechanical inventionsmuft necef- 


farily. be reduced.,: I hall; fpeak of 


them. feverally and 1n this order. 

Fir(t conce srning the Ballance 5 this 
and the Leaver are afuall y confounded 
together, as being but one faculty, be- 
caufe the general g Feroundsand propor- 
tions of cither force's fo exactly the 


fame. But for better diftinGion, and 


more 


3 
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Archimedes; or, Libis. 
more clear difcovery of their natures, 
I {hall treat of themfeverally. 
_ The firft invention of the ballance | 
is commonly attributed to Affrea, 
who ts therefore deified for the god- 
defs of Juftice; and that inftrument | 4 
it felf advanced amongft the celeftial | ~ 
figns. | 

The particulars concerning it are | 
fo commonly known, and of fach |™ 
eafie €xpériment, that they will not 
need any largeexplication. The chief |" 
end and purpofe of it, is'forthe di- |” 
{tinction of feveral ponderofities ; 
For the underftanding of which, we | ™ 
muft note, that if the length of the |" 
fides in the Ballance, and the weights 
at the ends of them, be both mutually 
equal, then the Beam will be in a 
horizontal fituation. But on the 
contrary, if either the weights alone 
be equal, and not their diftances, or 
the diftances alone, and not the 
Wweights,then the Beam will according- 
ly decline. oo 

As in this following diagram. 
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Suppofe anequal'weight at C, unto 


.{that at .B, ( which pots are both e- 
£3 aa) : = 
.| qually diftant from the center 4, ) 1¢ 
14s evident thar then the beam B F, 
+) will hang horizontally. But if che 
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weight fuppofedat C, be unequal to 
that at B, or if there be an equal 
weight at DE, or any of the other 
unequal  diftancess the Beam mutt 
then neceflarily dechine. 

With this kind of Ballance, it 1s 
ufual by the help only of one 


ve 


weight, to meafure fundry diferent 
ao. 
nan 


> 


caufe the heavinefs 
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Archimedes; or, Lib... 
| doth increafe proportionably to its | ¢/; 
| diftance from the Center. Thusone | 
pound.at D, will equiponderate unto 
two poundsat B, becaufe the diftance 
AD, isdoubleunto 4 B. And forthe 
fame reafon, one pound at F, wille- | 
quiponderate to three pounds at'B3 | pe 
and one pound at F, unto tenat B, be- 
caufe’ there isftill the fame difpropat- 
tion betwixttheir feveral diftances... | 
This kindof Ballance is ufually- | 4 
3 ftyled Romana,’ ftatera. It feemsto | + 
| oe be of ancient ufe, and is mentioned by 
| | Ariftotle under thename of eda ayé. 
| Hence it is eafieto apprehend, how 
that falfé ballance may bé compofed, | 
fo often condemned by the wife man; | wi 
Provetx.x 48 being an abomination tothe Lord. |). 
ca. 16.11.1f the fides of the Beam be not-ei- (|), 
ees qually divided, as fuppofe one have ||... 
Priaatt® parts, and the other 11, then any — | NY 
colle#. two weights that differ according to } a 
Markem. this proportion, ( the heavier being |.) 
8 placed on the fhorter fide; and the | ,' 
lighter on the longer ) will equi- - };,° 
ponderate. And yet both the fcales |.“ 
beingempty, thall hang in equilibrio; |,” 
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‘!) Cap. 3, Mechanical Powers. 
| asin this defcription, — 


ti aan 


of) a = 


i Suppofe AC, tohave 11 fuch parts, 
"| whereof 4 B, has but 10, and yet both 
i | Of them to be in themfelves of equal 
i) weight 5 it is certain, that whether the 
a: {calesbe empty, or whether in the {cale 
a | D,we put 11 pound,and at Eio pound, 
wig yet both of: them hall equiponderate, 
ii | Becanfetheteis juft fuchadifproportis 
gtd] Onin the lengthof the fides AC, being 
wmpuntoA Bastrtoto. | 
it] The frequency of fuch cozenages 
in thefe dayes, thay be evident from 
iit] COMMon experience: and that they 
ii] Were ufed alfo.in former ages, thay 
| C appear 
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| Quaftion. Anpear from Aréftotles teltimony. con- 
Mecha. cerning the Merchants.in his time. For 
Butew, the remedying of fuch abufes the An- 
Fiencethe cientsdid appoint divers Officers {tyled 
Proverb Py cdr, who were to Overlook the 
aia common meafures. | 
5 So great..care, was there amonglt 
the Jews for the prefervation of 
commutative juftice from all abufe 
and falfification in this kind, that the 
publick ftandards and originals by 
which all other meafures were to be 
| tryed and allowed, were with much 
| ‘teligion preferved in the Sanctuary, 
| the care of them being committed to 
.. the Priefts and Levites, whofe office 
rChrom it was to lookunto all manner of méae 


Exod. 30. €xpreflion, According to the fhekel of 
3. the Sanduary; and that Law, Al #hy 
Ley.o7.25 eftzmations fhall be according tothe 
fhekel of the Sanduary, which doth 
not refer to any weight or com, di- 
{tinct from, and more than the. vul- 
gar, (as fome fondly conceive } but 
doth only oblige men in their deal+ 
ing and trafique to make ufe of fuch 
jute 


23°29 fares and fize. Hence is that frequent. 
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| Cap. g. Mechanical Powers. . 19 
ht guft meafures,as were agreeableuntothe 
publick ftandards that were kept inthe 
Sanctuary, 3 


. The manner how fuch deceitfaf 
*] Ballances may be difcovered, is by 
ij changing the weights into each other 
Mi} feale, and then the inequality will be 
ig manifet. 3 na Blab 
") . From the former grounds rightly ape ie 
*4 prehended, it is eafie to conceive how Ae 
“| aman may find out the juft proportion 
"4 of a weight, which in any point given, 
it | Thall equiponderate to feveral weights 
iii | given, hanging in feveral places of the 
0 Beam, . i 
i |, Some of thefe ballances are made 
#4 lo exact, ( thofe efpecially which the 
aj refiners ufe) as to be fenfibly turned 
(| with the eightieth part .of a grain: 
iy which € though it may feem very ..-. 
yh ftrange } is nothing to what * Capellzs Mattes ., 
ii} relates of one. at Sedan, that, would Greaves; 
+ | turn with the four hundredth part of a ii 
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| . Phere are feveral contrivances to deribu i 
i |make uf of thefe in meafuring the amiss - | 
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& the ftrength of {trings, or other oblong 
fubftance’, condetifed air, the diftinét 
proportion of feveral metals mixed to- 
gether, the different gravity of divers 
bodies in the water, from whatthey. | jy; 

| have inthe open air, with divers the = 

: like ingemious inquiries. 


CAP. IV. 


Concerning the fecond Mechanick faculty, 
the Leaver. 


“A AHE fecond Mechanical faculty, is 
_ the Leaver; thefirftinventionof | “Ss 
itis ufually afcribed to Neptune, and re- 
prefented by his Trident,which in the’ 
pixar. CR: ! ; 
urjorle Greek are both called: by one name,and 
Quest. arenot very unlike in form, being both 
Mechta of them {omewhat broader at oneend, 
Caps Ae A ; 
‘rehige tan in the other parts. 
desde@- There is one main principle con- 
quiponde~ cerning it, which is (as it were) the 
a he e I, : ° e 
ae very fumi and epitome of this whole 
Viruvis art. . Fhe meaning of it ts thus expref- 
Architell, fed by Art fiotle, 0 Ts, duevev Peleg; pds 
1.10 6.8 diydy 78 ullnog meds Tours dvlereworeer. L bat 
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Cap. 4. Mechanical Pons: 


power, fo is the diftance betwixt 
weight and the center, unto the 
{tance betwixt the center and 


Is, as the weight 1s to an equivalent 


the 
di- 
the 


power, and fo reciprocally. Or thus, 
the power that doth. equiponderate 
with any weight, muft have the fame 
proportion unto it, asthere is betwixt 


| their feyeral diftances from. the c 
| ter.or fulciment: asin this following 


|} figure. 


Coe 


Where fuppofe the Leaver to 
reprefented by the length AB, the rijtolecals 
ie] C€Nter Or™* prop at,.the point C, phe 73x 


weight to~be {uftained D 
that'doth uphold it E. 


be * This 4 


Alop. 


: the power Vitruvins » 


Preffio, 


4 is ° : Aes 
Now the meaning of the forefaid 07% » 


principle doth import thus muc! 


Fulcimene 
15 tum, Dan. 


that the power at E, mutt bear the Berberus, 
| oe 2 {ame S¢aeelum 


Archimedes; or, Lib.a. | 0) 


{ame proportion to the nis D, as } 
the diftance C A, doth to the éther | yin 
C Bs which, becaufe it is odtuple in | pi 
the drefenit example, therefore it will | ij 
follow that one pound at B, or E) will. | jy 
equiponderate to eight pounds at A. 1 4| 
or ), as is exprefled in the figure. ti 
The ground of which maxime is this, | }., 
becaufe the point C, 1s fuppofed to | yu. 
be the center of gravity, on either | j,. 
fide of whith, the parts are of equal | | 
weight. 4 

| And this kind of proportion is not | ww) 
| only tobe obférved when thepower | i; 
| doth-prefs-downwardsCasinthefoimer | 
example ) but alfo in the othéF {pecies, 

of violent motion, as lifting , drawing, | 
andithelike. Thusif the propor ful-' | 
ciment were fuppofed to be at the ex- Py 
tremity oft the Leaver, “ 
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8] (As in this Diagram’ at 4, then the 
it) ‘eight B, would require fuch a ditie- 
“il yence in the ftrengths or powers that 
Nill did fuftain it, as there is betwixt the 1 eu 
“ll feveral diftances AC, and BC. F of The right Ae 
‘4i ‘asthe diftance AB, is unto AC, (Sondine of i 
Ml is the power at C, tothe weight atchisdoth 
i) Bs that is, the power at 4, muft be muchcon. 
40) double to that at,C, becaufe the cee ione 
| flance B-C;--is-twiceas-mueh-as B A. Bee 
| Frém whence it is eafie to conteive,Pulley. 
| hdwany burden carried betwixt two 
| perfons, may be proportioned accord- 
Wl Ing to their different ftrengths. If 
att] the weight were imagained to hang 
msl atthe number 2) then the power at 
| €, would fultatm but two ef thofe 
parts, whereof that at 4, did uphold 
co] w6. If it be fuppofed at the figure 

} €3)thenthe ftrength at C, ‘to that at 
| A, would be but™as three to fifteen. 
| But if ic were fituated at the figure 
| 9) then each of the extremitics would 
| participate of it alike, becaule that aN 
being the middle, both the diftances A 
are equal. If at the number (12 )thea 
the ftrength at C, is required to be 
| C4 double 
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double unto that at A. Andin thelike 
manner are we to conceive,of the other 
intermediate divfions. ~° 

| Thusalfo mutt it be, if we fuppofe 
the power to:be placed betwixt the 


fulciment and the weight, asin_ this 


example. 


B 


Where, as 4C, isto AB, foisthe 
power at'B, to theweight atC. ss ~ 
Hence likewife may we conceive the 
reafon' why it is much harder to carry 
any long fubftance,either onthe fhould- 
ers, or inthe hand, if it be held by 
either of the extremes, than if it be 
fuftained by-the middle of it.» The 
ftirengththat muft equiponderateatthe 
nearer end; fometimeés increafing the 


weight almoft double to what it is 1a 
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a BA 
eS 


Imagine the point 4, to be the 
place where any long fubftance (as 
fuppofe a Pike ) is fuftained, it is 
evident from the former principle , 
that the ftrength at B, ( which makes 
it lye level) mutt be equal to alf the 
length AC, whichis almoft the whole 
gion | ae 
- And as it is in the deprefling , or 
elevating, fo likewifé isit inthe draw- 
ing of any weight, asaCoach, Plow, 
or the like, 
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| ' _barres,,at. each, -of :its extremities, 
| there is a feveral fpring-tree G Hf, 
and IK, to: which: either, horfes or 
oxen may be. faltned. Now-becaufe 
A, and.C, are equally diftant fron 
the middle B therefore inthis ¢afe |) | 
the ftrength muft be equal on both 
fides ; but if we fuppofe one of thefe | “ty 
{pring-trees to be faftned unto the 
points H, or #, then the {trength re- 
quired to draw on that fide , will be 
fo much more, as the diftance BE B, | 
or F’ B, islefs than that of AB; that 
is, either as three or four, as & B, ye | 

| BA 
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Cap.4. Mechanical Powers, ay 
B A, or asoneto two, asf B,toB 4A. 
So that the beaft faftned at A, will 
not draw fo muchby a quarter, as the 
other at £, and buthalf as muchas one 
a a ar | : 
Whence it 1s eafie to conceive how 
ahusbandman (cum. inequales veni- 
unt ad aratra juvenci ) may propor- 
tion the labour. of drawing accord- 
ing to the feveral firength of his 
oxen. 
_ Ontothis Mechanical faculty fhould Arif. Mee 
be reduced fundry other inftruments chan. c. 5, 
in common ufe.. Thus_the -oares , %7- ae 
{tearn, mafts, &c. according to their he oe 
force, whereby they give motion to mex. — 
the {ip, are to be conceived under 
this head. : 
Thus likewife for that engine,where- os 
by Brewers and. Dyers do commonly per. cri- 
draw water, which Ari(totle calls, water nitus, de 
and others Tollenon. This being te 
é Difcipling 
the fame kind of Inftrument, by) 7... 3. 
which Archimedes drew up the fhips of callsit — 
Marcellus. thee corruptly 
iS 2 Tellénone 3 
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CAP. Y. | 
How ‘the natural ‘motion of living 4s 
~ ereatures is conformable to thefe artifie | 
cial rules, h 
7 “HE former Princi ple being alrea- 
H dy explained, concerning artifi- 
cial and dead motions, its will not 
be altogether impertinent, if in the 
next place, we apply it unto ‘thofe 
that are’ “natural in “living bodies, 
| and examine whether thefe alfo are 
eae not goveriied by the fame kind of pro- 
: . portions. say 
In all perfect living creatures, there 
is a twofold kind of motive’ inftru- 
ments. fhe 
i. Primary, the mutcles. 3 
2. Secondary, the members) ” | 
Phe mufcles aré ‘naturally ‘ftted — | 
to beinftruments*of motion, by, the | 
manner ‘of their frame and compo- 
fures ‘confilting of fleth'as thetr chief 
material, and befides of Nerves,’ [is 
gatures, Veins, Arteries, and Memes 


brandes,’ 
The 


Cap. 5; Mechanical. Powers 
The Nerves ferve. forthe convey- 
ance of the motive faculty from the 
brain.. The Ligatures for the ftrength- 
ning of them, that they may not flag 
and languith in their motions. The 
Veins for theirnourifhment. The Ar- 
jeries for the fupplyiug of them with 
{pirit,-and natural vigor. The Mez- 
brances for. the.comprehenfion or in~ 
clofure of all thefe together, and for 
the diftinctiion of one mufcle from 
another... There are belides divers 
fibre or hairy fubftances, which na- 
ture hath beftowed - for the farther 


corroborating of their motions; thefe 


being. difperfed through every mufcle, 
do fo joyn together in. the end of 
them,.as to make intire nervous bo- 
dies, which. are called Lenwdones, al- 
moftlike thegrifles. Now this ( faith 


29 


Galen) may fitly be compared to the De Pizcir; 
broader part of the Leaver, that is #Ppoe. © 


put under the weight, .which, as it 
ought to be fo much the ftronger, 
by how much it is put to a greater 
force; fo likewife by this doth na- 
rure.inable. the. mufcles: and: nerves 
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Archimedes 5 or, Lib. ¥3 
for thofe motions, which otherwife 
would be too difficult for them. 
Whence it mayevidently appear, that 
according to the opinion of that emi- 
nent Phyfitian, thefe natural motions 
are regulated by the like grounds with 
the artificial. as ~ 
2. Thus alfo is it inthdfe fecon- 
dary inftrumentsof motion,the mem: 
bers: ‘among{t which; the hand is 
apy 2voy apyavoy. the inftrument of in- 
ftruments Cas Galen ftyles it); andas 
the foul of man doth bear in it the 
image of the divine wifdome and’ 
providence, fo this part of the body 
feems in fome fort to reprefent the 
Omnipotency of God, whilft it ‘4s 
able to. perform fuch various and 
wonderful effects by the help of this 
art. But now for its own proper 
natural ftrength , in the lifting any 
great weight, this is always propor- 
tioned according to its .extenfion 
from the body, being: of leatt force 
when it is fully ftretched out, or at 
arms end, ( as we fay) becaufe then 
the fioulder joynt is as the center of 
its 
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i) Capsgs Mechanical. Powers. zt 
2} Its motion, from which, the hand in 
_ that pofture , being very remote, the 
) weight of any thing it holds mutt be 
i. 4 accordinglyaugmented. Whereas the 
, | arm being drawn 1n, the elbow-joynt 
44 doth then become its’ center, which 
will dimmi(h the weight proportion- 
| ably, as that part is nearer unto itthan 
_ | the other. 
) To this purpofe alfo, there is a- 
.| nother fubtil probleme propofed by 
, | Ariftotle, concerning the.poftures of ui 
., || fitting and rifing up. The quere gan 
|] this, Why aman cannot rife up from?’ 
| his feat, unlefs he firft; either bend 
| 


Yee 


| his body forward, or vhruft his feet 
“| backward. 

| In the pofture of fitting, our legs 
| are fuppofed to make a right angle 
"| with our thighs, and they with ous 
"I backs, as in this figure. 


a 


| 


Where Jet AB, reprefent the back, - 
BC, the thighs, C.D, thelegs. Now 

Jt is evident, that a man cannot rife 
from this pofture,unlefs either the back 
A B,do firft incline unto F, to make an 
acute angle withthe thighs BC; orelfe 
that the legsC D,do incline towards E, 
which may alfo make an acute angle 
with the thighs BCs or laftly, unlefs 
both of them do decline tothe points 
GH,. where they may be included in 
the fame perpendicular. 


For 
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For the refolution of which, the 
Philofopher propofes thefe two par- 
ticulars. : 

1.A right angle (faith he )is a kind 
ofequality,and that beingnaturally the 
caufe of reft, muft needs be an impe- 
diment to the motion of ri ifing, 

2, Becaufe when either of the parts 
are brought into an acute angle, the 
head being removed over the feet , 


| or they under the head3;. in fuch a 


pofture the whole man is much 
nearer difpofed to the form of ftand- 
ing, wherein all thefe parts are in 
one freight perpendicular line, than 
he is by ‘the other of right angles, 
in which the back and legs are two 
parallels; or that of turnin 1g thefe 
{treight’ angles into cbtufe, which 
would not make an erect ; cofture, but 
declining. ' 

But neitherof thefe particulars (as 
conceive) doe fully {atishe the pre- 
fent quere , neither do the Com- 
mentators, Sfovantholinus, or Guevara; 
better refolve it. Re ather fuppofe 
BC; to be asa Vectisor Leaver, tos 
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wards the middle of which is the 
place of the fulciment, 4 B, as the 
weight, € D, the power that is to 
raife it. 

Now the body being fituate in 
this rectangular form, the weight 
AB, mutt needs be augmented pro- 
portionably to its diftance from the 
fulciment, which is about half the 
thighs ; whereas if we fufpofe either 
the weight to be inclined unto F, of 
the power to E, of both of them to 
G H, then there is nothing to be 
lifted up but the bare weight it felf, 
which in this fituation 1s not at all 
increafed with any addition by di- 
ftance. 

For in thefe conclufions concern- 
ing the Leaver, we muft always 
imagine that point which is touched 


by a perpendicular from the center - 


of gravity, tobe one of the terms. 
So that the diverfe elevation or de- 
preflion of the inftrument, will in- 
fer a great alteration in the weight 
it felf, as may more clearly be dif- 
cerned by this following Diagram. 
Where 
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r the & 


} 


_ Where A, is fuppofed to be the 
1 place of. the prop or fulciment, B C,a 

} Leaver which ftands horizontal ly,the 
74) power and the weight belonging unto 

jit, being ae both in themfelves , 
#] and alfo in their diftances from the 


A prop. j ek ahg 
iy But now. fuppofe this inftrument 
‘§ to be altered ac cording to the fitua- 
tion D EB, then the weight D, will 
"be diminifhed, by fo aE as’ the 

i | Be rpendicular oar ts center of gra- 


D 4 vith 


bet 
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vity H 1, doth fall nearer tothe prop 
orfulciment at A. Andthe power at 
E, will be fomuch augmented, as the 
perpendichlarfromitscegter(KE)do’s 
fall farther fromthe pottat 4. And |r 
fo onthe conttary in that other fituati- | | 
on of the Leaver FAG; whietice it is | 4, 
eafic to. conceive the true reafon,why | } 
the inclining of the body, or the put- | 
ting back of the leg}, fhould fo much 
conduce/to.the facility.of-riling. , 
From thefe grounds‘likewife may f 
we underftand, why the Knees fhould 
be moft weary in afcending, and the } 
thighs in defcending; which 1s becaufe: f 
the weightof the body doth bear molt: § \ 
upon the knee-joynts, in raifing it felfff | 
up, and moft upon the mufcles of the: 
thighs when it {tays it {elf in coming! § y 
down. t 
There. are divers. other naturali 
problemes to this purpofe, which If} 
forbear to recite. .We do not fof 
much asgo, or fit, or rife, withoutt} 
the ufe of this Mechanical Geome--} 
try. , 
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CAP. VI, 
Concerning the wheet. 


. apes third. Mechanical’ faculty is Called 
mM) “8 commonly ftiled gxzs ix peritro- i oat 
“\ chio. It confitts af an axis or, Cylin: gn Hg 
Nl] der, having arundle aboutit, wherein | 14. 
Wd there are fattened divers | pokes, by 
itl) which the whole may be turne: d round; : 

| according to this figure. 
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Hl Where B €, does reprefent the Cy- 

_ linder which ts fuppofed to move up- |! 

ona {maller, Axis at E, (this being jit 

ui all one in comparifon to the feveral {0 

proportions, as if .it were a meer 

Mathematical line), LG, 1s the run- 

dle or wheel, H F IK, everal {pokes 

: or handles chat are patted in it; D, 

‘the place where. the cord ts faftned 
for che drawing or lifting up of any 
weight. 

The force of this inftrument doth 
confift in that dif proportion of di- 

| {tance, which there & betwixt the 

Semidiameter of the. Cylinder’ B, 
and the Semidiameter of the ruddle— 
withthe fpokes F 4, For let us can- 
ceive thelline F B, to-beas a Leaver; 
whereia 4, isthe center or fulciment, | 
E the place of the Weight, and F of 

e power. Wow itis ‘epideal froin | 
He fo Pie “x. principles, that by ‘how 
much , the diftance F 4, is greater 
tHan A B, by -foy much lef need the 
power be at-F, in relpect of the 
weight. at BL § sos 9 caret 4B, to--Be as 
the tenth part of 4 F, then the pow- 

| : er 
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(4 er or ftrength: which is but as a hun- 
i») dred pound at F, willbe equal to a 
gd thoufand pound at B. | 
| For the clearer explication of this fa- i 
mtd culty, it will not be amifs to confider he 
tina the form of it, as it will appear being i 
viet more fully expofed to the view. Asin 


WU 


4 this other Diagram. 


| Suppofe 48, for the Semidiame- 
.§ ter of the Axisor Cylinder, and Ae, 
| for the Semidiameter of the rundle, 
} with the fpokess; then the power 
: D 4 at 


Archimedes or; -Lib.y, 


i) at C, W hich will be able to Goat the 
/ weight D, wult bear the fame. pro- 
i Bp ortion unto it, as 48, dothto 4.e€ ; 

: fo that by how much fhorter. the 
diftance 4B, isin comparifon to, the 
i diftance 4 C, by fo much lef neeG 
the power be at C, which may 

i able tofupport the weight D hanging g 
" at B. 

And.fo likewife isitfor the other 
{pokes or handles -E-£ G H, at se 
of whichyif we conceive any powe 
which {hall move according to ihe 
lame circumference we henera thefe han- 
_ dles are placed,ther é ftrength 
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inftrument doth beftow, above that 
of the Leaver, doth confift in this 


‘¢ particular.” Inja Leaver, the motion 
t< canbe continued-only for fo fhort a 
it] {pace, as may be anfwerable to that 
i] little diftance betwixt the fulciment 


aud the weight : whichis always by fo 


| much leffer, as the-difproportion be- 


twixt the-weight'and-the power is 


| greater, and the motion it felf more 


i ¥ eafie. But now in this invention, that 
ie, Inconventence is remedieds for by a 


| frequent rotation of the axis, the 


) | weight may be moved for any height 


26S 


| § or length, as occafion thall require. 


Untothis faculty may we refer the 
force of all thofe engines which con- 


i Gift 6f wheels with teeth in them. 


9 mpmaeal  eliitigs o5 


j with the following figures. 


_ Hencealfo may we difcern the rea- 
fon why fundry inftruments incommon 
ufe, are framed after the like form 
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All which are but feveral kinds of |) 
this third: Mechanical faculty. In |. 
which the points 4 BC, do reprefent | 
the places of the power, the fulci- | * 
ment, and the weight. The power |." 
being in the fame proportion unto the | 
weight, as B ¢ isunto 5 A. | 
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CAP. VIL. 
Concerning the Pulley. © f a 


haf Hat which is reckon’d for the 
fourth Faculty, is the Pulley: 
i) whichis of fuchordinary ule, thatie 
' needs not any particular defcription. | 
The chief parts of it are divers little "| 
+ # rundles, that are movable about their | 
\ § proper axes. Thefe are ufually di- si? a. 
}} | vided according to their feveral fitu- chan. c.19. 
| | ations, into the upper and lower. [If 
i an engine havetwo of theferundles a. 
i bove, and two below, it 1s ufually cal- 
) led NerasG, if three reiaras@-,if many, 
§ weAvaricS. 
0) The lower Pulleys only do give 
} forceto the motion. If we fuppofe a 
i] weight to hang upon any of the upper 
{wf xundles, it will then require a power, 
i thatin it felf hall be fully equal for 
owl the fuftaining of it. 
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Cap. 7. Mechanical Powers. 

cy of thé motion, the cords by this 
means being more éafily moved than 
otherwife they would. 

But now fuppofe the weight to be 
fuftained above the Pulley , as it 1s 
in allcthofe of the lower fort 5 and 
then the power which fupports it,need 
b= but half asmuch asthe weight it felf. 
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Weight ts fuftained at D, fo that 
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{uftained by the power at EZ. It be- 
ing all one as if the weight were tyed 


-unto the middle of the ballance F G, 


whofe ends were upheld by two feve- 
ral {trings, F H, and G £. 

And this fame fubduple proportion 
will {till remain,though we fuppofe an 


_ upper Pulley joyned to the lower,as in 


thefe two other figures. 
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Where the:power at. 4, is equal to 


maja the weight atB: Now the weight at 


B, being but half the ponderofity.c, 
therefore the power at 4, notwith- 


| ftanding the addition of the upper. 
| rundle, muft be. equivalent to half the 


all weight; and as the upper Pulley alone 


.,4 doth notabateany thing of the weighr, 

i fo neither being joined with thelower, 
) and the fame fubduple difference be- 
| twixt the power and the weight , 


=e ae 


Reeeagtbnie 


) alone , 


which is caufed by the lower Pulley 
doth {till remain unaltered; 
though there be an upper Pulley add- 


+ ed unto it. 


— 


Poor) 


Now as one of thefe under Pul- 
leys doth abate half of that heavi- 
nefs which the weight hath in it felf, 
and caufe the power to be in a fab- 
duple proportion unto it, fo two of 
them do abate half of that which 
remains, and caufe a fubquadruple 
proportion, betwixt the weight and 


| the powers three of them a fubfex- 
| tuple, four 


afuboGuple: and {fo for 
five, or fix, or as many as fhal! be re- 
quired, they will all of them diminifh 


the 
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the weight according tothis propor- 
HI tion. 
i Suppofe the weight init felf: to be 
i 1200 pound, the applying unto it one 
of thefe lower Pulleys,willmake it but 
i as 600, two of them as 300, three of 
te them as 150, &e: 
ot But now, if we conceive the firft 
| part of the {tring to be faftened unto 
the lower Pulley, as in this other fi- 
gure at F 5 
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i then the power at A, willbe ina fuls- 
i triple proportion to the weight &, 


ba 


} beedufe the heavinets would be then 
} equally divided ufto the three points 
lof thelower Diameter B, 6; D; each, 


oy SS) ers ya ny Ge aes 
of them fupporting a likefhare of the | , 
burden. «wif unto this lower Pulley | ; 
i there were added another, thenthe | 4 
: power would be unto the weight ina | 
fubquintuple proportion. Ifa third, a | 
ca fubfeptuple, ‘and foof the reft. For 
nel we muft note, that the cordsin this | , 
in(truament are as fo many powers, and | | 
the rundles as fo many leavers, or bal- 
lances. 

Hence it is eafie to conceive, how 
the {trength of the power may be pro- 
ie portioned according to any fuch de- 
| gree, as {hall be required; and how 
any weight given, may be moved by 
any power given. | 

"Tis not material to the force of’ 
this inftrument, whether the rundles 
of it be bigor little, if they be made) 
equal to one another in their feverall} 
orders; But itis moft convenient,that-} 
the upper fhould each of them increafe:} 
as they vare higher, and the others} 
as ‘they; 'are lower, . becaufe by thiss} 
meéansothe-cords. will be kept from} 
tapehHbeo — sotor hae See: 

Thefe Pulleys may be multipliedi} 
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according to fundry different fituiati- 
ons, not only:when they are fubordi- 
‘ate, as in the former examples, but, 
alfo when they are placed collaterally: 

From the former grounds it is alte 
fo contrivealadder, by which a man 
may pull himfelf up unto any height. 
For the performance of this, there 
is required only an upper and a lower 
rundle : 


| Arehimedess or, Lib. +. 


Tothe uppermoft of thefe.at A, there. 
fhould be faftned a fharp graple or 
cramp of 1ron, which may be apt to 
take hold of any place where it lights. 
This part being firft caft up and faft- 
ned, andthe ftaff DE, atthe nether 
end; being put betwixt the legs, fo 
that a man may fit upon the other BC, 
and take hold of the cord at F, it 1s 
evident that the weight of the perfon 
at f, will be but equal to half fo 
much ftrength at’; fo that a man 
may eaftly pull himfelf up tothe place 
required, by leaning but little more 
than half of bis own weight on 
the {tring fF. Or if the Pulleys be 
multiplyed, this experiment may then 
be wrought with lefs labour. 


ee ee ene ch 


saiebel hahehadiee tacit athena te ee eed 


CAP, VIII. 
Of the Wedge. 


HE fift Mechanical faculty is the 
Wedge, which isa known inftru- 
ment , commonly ufed in the clea- 
ving 
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ving of wood. The efficacy andgreat | 


ftrength of it may be refolved unto 
thefe two particulars: 

1. The formof it. 

9. The manner whereby the power 
is imprefled upon it, which is/by.the 
force of blows. aa 

1. The form-of_it reprefents ( as it 
werg two Leavers) | [| 


s 


Each fide dD, and AE, being one, 
the points B (. being inftcad of {e- 
yveral props or fulciments 3 the weight 
to be moved, at A, and the power 
that fhould move it, being applyed 
to the top DE, by the force of 


Mechan. 


fome ftroak or blow, as Ariftotle c.g. 


hath explained the feveral parts of 
this faculty. But now, becaufe this 
inftrument may be fo ufed that the 

E 3 point 


Archimedes or, Lib. g, 
point of it {hall not touch the body 
to be moved, as in thefe other fie 
gures : 


A 


Therefore Obgldus hath more. ex- 
aly applied the feveral parts of it 
according to this form, that the point 
A, fhould-be~asthe- common fulci- 
ment, in which both the fides do meet, 
and (as it were) uphold one another 5 
the points B, and, reprefenting that 
part of the Leavers where the weight 
is placed, 

It is a general rule, that the more 
‘acute the angles of thefe wedges are; 
by fo much more eafie‘ will their mo- 
tion be; the force being’more’ eafily 
imprefled,, ‘and the {pace'wherein the 
body is moved, being fo much’ ‘the 
Jefs. | The 
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| The fecond particular whereby 
«1 this faculty hath its force, 1s the may- 

ner whereby the power is impreft 
upon it, whichisbya {troke or blow 5 


the efficacy of which doth much ex- a 
ceed any other ftrength. For though | 


we fuppofe'a wedge being laid on a uo 
peice of timber, to be prefled down | 
1 | with never fo great a weights nay, | 
| | though we fhould apply unto, it the ie 
power of thofe other Mechantcal \ 
engines, the Pulley, Screw, &c. 
yet the effect would be fcarce confi- 
“§ derable in comparifon to that of a 
(I! 4 blow. . The true reafon of which, 1s 
‘| one of the greateft fubtilties in /na- 
‘} ture; nor is it fully rendred by any 
"9 of thofe who have undertaken. the 
S yefolution of it. Arifiotle, Cardam ,* Mecan. 
i and Scaliger, do generally afcribe 1t ae ee 
‘i unto the {wiftnefs of that motion SExercity 
i But there feems to. be fomething 33! 
si | gore in the matter than fo; for o- 
vt} therwife. ic. would: follow that the 
quick {troak of alight hammer, fhould 
: be of greater efficacy, than any fofter 
iS] * and more, gentle ftriking of a great 


E 4 fledge. 
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fledge. Or according to this,’ how 
fhould it come to pafs, that the force 
of anarrow or bullet difcharged near 
at hand ¢ when the impreffion of that 
violence, whereby they are carried, 
is moft frefh, and fo in probability 
the motion at its fwiftc{t) is yet not- 
withftanding much lefs than it would 
be atagreater diftance>? There is 
therefore further confiderable , the- 
quality of that inftrument by which 
this motion is given, and alfo the 
conveniency of © diftance through 
which it paffes. 

— Unto this faculty is uftally redu- 
ced the force of files, faws, hatchets, 
&c. which are as it were but fo ma- 
ny wedges faftned unto a.V ectis or 
Leaver. | : 


CAP, IX. 
Of the Screm. 


9 Hat which is ufually recited for 

the fixth and Jaft Mechanick fa- 
culty, is the Screw, which is deferibed 
to be akind of wedge that is multi- 
chad 3 plied 


% 
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plied, or continued by a helical revo- 

jution about a Cylinder, receiving its , Gear: 
motion not from any ftroak, but from cotled. 

a Vedtis at one end of it. It is ufu- atarhemat. 
ally diftinguifhed into two feveral uh &. 
kinds: the male, which is meant in the 

former defcription ; and the female , 

which isof a-concave fuperficies. 


The former is noted in the figure 
with the letter 4, the other with 2. 
- Ariftotle himfelf doth not fo much 
ag mention this inftrument, which 
yet - notwithftanding is of greater 
force and fubtilty, than any of the 
re{t. It is chiefly applied to the fquee- 
zing or prefling of things down- 

; wards, 


Archimedes; or, Lib.s. 


wards, as in the preffes for Printing, 
for wine, oyl, and extracting the juice 
from other fruits. In the performance 
of which,the ftrength of onemanmay 
be of greater force, than the weight 
of aheavy mountain: It is likewife 
ufed for the elevating or lifting up of 
weights. 

The advantage of this faculty a- 
bove the reft, doth mainly confift in 
this: the-other- inflruments doe re- 
quire fo much ftrength for the fup- 
porting of the weight to be moved, 
as may be equal unto it, befidesthat o- 
ther fuper-added power whereby it 
is. out-weighed--and--moved ; fo that 
in the operations by thefe , ‘a man 
does always {pend himfelf in aconti- 
nued labour. : 

Thus ( for example) a weighe that 
is lifted up by a Wheel or Pulley, 
will. of it felf defcend, if there be 
not an equal power, to fuftain it, 
But now in the compofure of a Screw, 
this inconvenience 1s’ perfeGly reme- 
died; for fo much force as is com- 
municated unte this faculty, from the 
power 
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Yq power that is applied unto it 5 15 (till 


retained by the very frame and _na- 


“Jture of the inftrument it felf; fince 


tw §the motion of it cannot poflibly re- 
ie turn, but from the very fame place 


where it firft began. Whence it comes 
to pafs; that any weight lifted up, 
with the affiftance of this engine, 
may likewife be fuftainea by it, 


Jn. without the help of any eenal 
¢} power, and cannot again defcend un- 


»€ to its former place, unlefs the han- 


ve 1 dle of the Screw ( where the motion 
»§ firft began) be turned back: fo that 
i all the ftrength of the power, may 


be imployed in the motion Of tic 


weight, and none {pent in the faftain- 
ing of it. | 
The chicf inconvenience of this 


) inftrument is, that ina hort. fpace: it 
4 will be {crewed unto its full length, 
| and then it cannot be of any fur- 
. I ther uofe for the continuance of the 
| motion, unlefs it be returned back , 
} and undone again as.at the fir. But 


this is ufually remedied by another 
invention , commonly f{tyled a perpe- 
tual 


a Lat AN 


Archimedes; or, Lib.i. |p, 
tnal fcrew, which hath the’ motion of 

a wheel, and the force of a {crew, be- 

ve ing both infinite. 


For the compofureof which, in- 
{tead of the female, or concave {crew, 
there muft be a little wheel, with 
fome notches in it, equivalent to 

teeth , by which the other may take _ | 
Itisuled hold of it, and turn it round, asin | 
in fome " é ¢ | 
Watches, thefe other figures, 

This latter engine does fo far ex- 
ceed all other contrivances to. this 
purpofe, that it may juftly feem a 
wonder why it is nat of as comman 

ule 
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'aufe in thefe times and places, as any of 
the reff. 


CA P. XK. 


An enquiry into the magnificent, works 


of the Ancients, which much exceed- 
ing our later tines, may feewe to 
infer a decay in thefe Mechanical 


Arts. 


? = have I briefly treated con- 


cerning the general principles of 


| Mechanicks, together with ‘the di- 


Daa saa 


{tinct proportions betwixt the weight 


j and the power in each feveral facul- 


‘ty of it; Whence it is eafie to con- 


ceive the truth and ground of thofe 
famous ancient monuments, which 
feem almoft incredible to thefe fol- 
lowing ages. And becaufe many of 
them recorded. by Antiquity , were 
of fuch vaft labour and magnilft- 
ence, and fo mightily difproporti- 
onable to humane firength , it fhall 
not therefore be impertinent unto the 
purpofe I aim at, for to fpecifie fome 


LAY, 


of 


L.2-6175 


of the moftremarkable amongtt them, 
and to enquire into the means and 
occafion upon which they were firft 
attempted. 

Amongtt the Atzyptians, we read 
of divers Pyramids, of fo vaft a mag- 
nitude, as time it felf in the {pace of 
fo many hundred years hath not yet 


devoured. Herodotus mentions one of — 


them, erected by Cleopes an #gyptian 
King, wherein there was not any one 
ftone lefs than 30 foot long, all of 
them being fetchedfrom Arabia. And 
not much after, the fame Author 
relates, how Amafis another Aigypti- 
an, made himielf a houfe of one-en- 
tire {tone, which was 21 cubitslong, 
14 broad, and & cubits high. The 


Flin. 1.36. {Ame Amajts is repotted to have made 


Cho Td 


Plin. l, 37. 
Chap. §. 


he 


the {tatue of a Sphinx, or ASgyptian 
Cat, all of one fingle ftone, whofe 
length was 143 foot, its height 62 
foot; the compafs of this ftatues 
head containing 102 foot. In one 
of the Agyptian Temples confecrated 
to Jupiter, there:is related tobe an 
Obelisk, confifting of ‘4 ‘Smaragds 

: or 
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ft? or Emeralds; the wholeis 40 cubits 

it) high, 4 cubits broad at the bottom, 
tla andtwo atthetop. Se/fofirm the King piodoy si2 
| of fi gypt in a temple at Memphis, des cu Bibli- 
‘i dicated to Vulcan, isreported to have .!. t 1 
in) ereCted two ftatues, one for himfelf ,°*"* ** | 
w(@ the other for his wife, both confifting 1 
rie) Of two feveral ftones, each of which yy 
el) Were 30 cubits high. at 
fi)  Among{t the Jews we read in fa- at 
“| cred Writ of Solomons Temple, which | 
(ff for its {tate and magnificence might 
iff have been juftly reckoned amongft 
we the ‘other wonders of the world, 
ji) Wherein befides the great riches of 
o@ve the materials, there were works too of 
in 8 great labour. » Pillars of brats i8, 
cubits high, and 12 cubits round pee 

A great and coftly ftones for the foun- 
A dation of ic: s ‘fofephus tells us, that De belo 
pa ome of them were 4o cubits, others F#44. & é 

yh 45 eubits long. And in the fame“ * 

oa Chapter he mentions the three famous 

“) Towers built by Herod, wherein e- 
da very {tone being of white marble, 
at was 20 cubits long, 10 broad, and 5 
al becca And which was the greateft 
won 


I bic 2. 


~ pdt aA 


Archimedes; or,  Lib.-ti 


wonder; the old wall it felf was fitu- 
ated on a fteep rifing ground, and yet | , 
Wi the hills upon it, onthetops of which | , 
iH thefe Towers were placed, were about | , 
30 cubits high, that ‘tis {carce imagin- 
able by what {trength fo many {tones 
of fuch great magnitude fhould .be 
conveyed to fo higha place. | 
Plin. l. 36. Amonegft the Grecians we read-of , 
Satinn, the Ephefiaw Temple dedicated to }, 
Deperd, Viana, wherein there were 127 co- 
Tit.32. lumns, made of fo many feveral 
{tones, each of them 60 foot high, 
i being all taken out of the quarries 
in Afia. “Tis {toried alfo of the bra- 
zen Coloffzs, or great Statue in the 
_-°* Tfland of Rhedes, that.it was 70 cu- 
. ee bits high. The thumbs of it being 
~~~ fo big that no man could grafp one 
of them about with both his arms; 
when it {tood upright, a fhip might | 
i) have paficd betwixt the legs of it, ). 
with all itsfailsfully difplayed; being }) 
i thrown down by anearth-quake, the | ¥ 
brafs of it didload 900 Camels. But }} , 
above all ancient defigns to this. pur= } 
pofe, that would have been moft |), 
wonders} * 
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wonderful, which a Grecian Atchi-. 
tec did propound * unto Alexander, totiruy. 
cut che Mountain Afhos into the fotth ete. 
"4 Of a ftatue, which’ in’ his right hand 
“y) fhould hold a ‘Fown capable of ten 
uN) thoufand men,’ and in his left a Vef- 
itm téckive Al the water that How- wy 
ed from the feveral fprings® in the ib 
MC) Mountain. But whether Alexander ih 
‘) in his ambition did fear ‘that fach ie 
‘} an Idol fhould have more honour \ 
att) than he himfelf; or whether in his 
i good husbandry , he thought thae 
ung fuch* a Microcofme C iret may fo 
wh ftyle it’) would have coft him 
nv] almoft as much as the conquering @ 
ci Of this great world, or what ever vs, 
‘will elfe wa8 the reafon, he refilfed to at- | 
Oe tempt it, 
i Amonett the Romans ‘we read of a Suet Nerv. 
old brazen Coloffes, made at the command 
ft] and charges of N: ro, which Was 120 
xii] foot high; Martial calls it Syderews, 
Mg Or tarry. ‘ 
bm 3° Ee wbi Sydevens pr oprins widet éftre fs 
A £ Colofvs. And itis ftoried of M. Cuno, Paicira 
- thie he etected two Theater? fuffici- Ps hes le 
ct F ently ie 
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hh: ently capacious of people, contrived 
iN _...s.movable upon certain hinges; Some- 
i times there were feveral plays and 
uh {hows in each of them, neither being 
z= any difturbance to the others and fome- 
times they were both turned about, 
with the people in them, and the ends 
meeting together, did make a perfect 
Amphitheater: {fo that the {pectators 

which were in either of them, might | ° 

joyntly beholdthe fame fpectacles. | 
de. Tit.31.  Lhere were befides at Rome fundry 
: Obelisks, made of fo many intire 
| {tones, fome of them 40, fome 80, 

| and others go cubitshigh. The chief | ' 

of them werebrought out of Agypt, | 

where they were dug outof divers | 

quarries,and being wroughtinto form, | 

were afterward (not without incredie | 

ble labour, and infinite charges) con- 

veyed unto Rowe. In the year.1586, | “ 

there was erectedan old Obelisk, which |)” 

had been formerly dedicated unto jj) 

the metnory of Fulivs Cefar. It was 

; one folid ftone , being an Ophite or 

‘a kind of {potted Marble. The height 

of it was 107-feot, the breadth of it 

at! | 


i 
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at the bottome was 12 foot, at the 
top.8. Its whole weight is reckoned 
to be 956148 pounds, “befides the 


heavinefs of all thofe inftruments 


that were ufedabout it, which ( as it 
is thought ) could not amount to lefs 
then 1042824 pounds. . It wastranf{- 
placed at the nips of Pope Sixtus 
the fifth, from the left fide of the 
Vatican, unto a more eminent placea- 
bout a hundred foot off, where now 
it ftands. The movingof this Obelisk, 


is celebrated by the writings of above — 


é 


56 feveral: Authors, ( faith Movar- Coninnet 
tholius) all of them mentioning 1t,not in Azechan, 
without much wonder and praife, 47-19: 


Now if it feem fo {trange and glori- 
ous an attempt to move, this Obelisk 
for fo little a {pace, what then may 
we think of the carriage of it out of 
Egypt; and divers other far greater 
works performed by Antiquity? This 
may feem to infer, that thefe Mecha- 
nical arts are now loft, and decayed 
among(t the many otherruinsof time § 
which yet notwithfanding cannot 
be granted; without much ingrati- 


rE 3 “tude 


Archimedes; or, - Lib. t. 


tude to thofe learned men, whofe la- 
bours inthis kind we enjoy, and may 
juftly boaftof; And therefore for our 
better underftanding of thefe particu- 
lars, it will not be amifs to enquire 
both why, and hom, fuch works {hould 
be performed in thofe former and ruder 
ages, which are wot, and (as it fhould 
{eem) cannot be effected in thefe later 
and more learned times. In the ex- 
amination of which, we fhall find that 
it is not the want of art that difables 
us for them, fince thefe Mechanical 
difcoveries are altogether as perfect, 
and (Ithink) much more exact now, 
than they were heretofore; but itis, 
becaufe we have not either the fame 
motives to attempt fuch works, or 
the fame means to effect them as the 
Ancients had. 
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CAP, XI. 
That.the Ancients had divers motives 
anda means. for fuch vaft magnificent 
works, which-we have not. 


HE motives by which they were 
excited to.fuch magnficent at- 


| tempts, We may conceive to be chief- 
. ¢ ly, three. 


Religion. 
Policy. 
ff Ambition. 
1. Religion. Hence was it that 


+ moft’ of thefe ftately buildings were 


=4 ae og 
Pee See a eee 


ete 


intended.for fome facred ule, being 
either Temples or * Tombs, . all Of x45 pyres. 


them dedicated to fome of their Del- mids, o« 


ties. It was an in-bred principle tm belisks. 
thofe ancient Heathen,that they could 


i not chufe but merit very much by be- 


or 


= 


And therefore we read of Crefis, that 
being overcome inabattel, and taken‘ 
« by Cyrus, he did revile the Gods of in- 
§ gratitude, becaufethey had no better 


ing liberal in their outward fervices. 


Elev odot. 


care of him, who had fo frequently 
EF 3 adored 


Plin. lL. 6. 
Othe 
BAS 


Archimedes ; or, Lib.1. 
adored them with coftly oblations. 
And as they did conceive themfelves 
bound to part with their lives in de- 
fence of ther religion: fo likewife 
to employ their utmoft power and e- 
ftate, about any fuch defign which 
might promote or advanceit. Where- 
asnow, thé generality of men, efpeci- 
ally the wileft fort amongft them , 
arein this refpect of another opini- 
on, counting fuch great and immenfe 
labours to be at the beft but glorious 
vanities. ‘‘ The Temple ot Solomox in- 
deed was to be.a type, and therefore 
it was neceflary that it fhould be fo 
extraordinarily magnificent, othewife 
perhaps amuch cheaper {tructure might 
have been ‘as commendable and ler- 
viceable. ° bis 


2. Policy, inde by this means they 


io t find out imployment for thé 


people, who of themfelves being not - 


much civilized, might ’ by’ idlenefs 
quickly grow to fuch a mudenef and 
barbarifin, ‘as not to'be bounded with= 
in any laws of government. Again, 


. PY thi t reas the riches of the King: 
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dom did not lye idly in their kings 


treafuries , but was always in motion, 
which could «not but be a great ad- 
vantage andimprovement to the Com- 
mon-wealth: . And perhaps fome of 
them feared'le(t if they fhouldleavetoo 
much money unto their fucceflors, it 
mightibe an occafion td infrare them 
in {uch idle and-vain courfes as would 
ruin their kingdoms. _ Whereas: in 
the later ages none of all thefe ‘polt- 
tick incitements can be of any force, 
becaufé: now: there is :imployment 
enough for all, andmoney little enough 
for every one. 

2. Ambition to be known unto po- 
fterity; and hence likewife arofe that 
incredible labour and care they be- 
towed to leave’ fuch monuments be- 
hind them, as: might“ continue for e- 

21 
wer, and make them famous unto alo 
after ages: This was the reafon of 
Abjaloms pillar {poken of in Scrip- 
ture, to keep his name in remembrance. Pes 1 
And doubtle§ this too was the end ~ 
which many others of the Ancients 
have aimed at, in thofe (as they 
FA thought ) 


+ Pfal. 99. 


Archimedes; or, Tibi} 
thought) everlafting buildings. 


But now thefe. later ages are much 


more active and ftirring } fothateve- 
ry ambitious man may, find fo much 


bufinefs for the prefent, that he. hall 


{carcehaveany leifure to'treuble him- 
felf about) the’ future.» And there- 
fore in allithefe cretpedts, :théere! tsa 
great difproportion betwixt thelncite- 


ments: of thofe former and thefe:la- 


ter times: untd fuch: magnificent) at- 
tempts... 2 


— Againsoas they.difier:much in. their 
‘motives unto them) fo likewife-aimthe 


means of effecting them, 
There: was forcherly. more Jeifure 


and opportunity, both for the igreat. 
men to undertake fuch’ works)» and 


for the people::to: perfect » them. 


Thofe -paft:ages *were more qutet.and 
. g | g 


eaceable; the Princes rather. wantine 
Pp ) 5, 


imployment, than. being: over-preft 


with it,‘ and therefore’ were willing 
to make:choice of fuch great defigns, 
about which: to:bufie themfelves: 


“whereas now othe: world is grown’ 


more politick, and. therefore more 
Bou , trouble- 
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troublefome; every great manchaving 
t\other private: and neceflary: bufinefs 
‘4 about which to imploy both his time ig 
'9and means. And fo likewifé for the a 
i common ‘people, who - then living 1 te 
‘lit more wildly. without: being confined i 
it @t0 vparticular trades and profeffions, wit 
‘i might be more eafily collected about 
wit) fuch famous amployments 5 ‘whereas 
tk) now, fa Prince have. any occafion 
ct @-for an’ Army, “it is‘very hard for him 
| toraife {0 great’a multitude, ‘as were 
iit) afaallyimployed about thefe magnifi- 
iit @ cent buildings. We read of 360000men 
| that were bufied for: twenty years in 
‘lit! making one of the Egyptian Pyramids. si 
vat And Herodotus tells us of 16009007” * aby: 
iif men ‘who were as long in’ building 
\a@ another of them: - About the carriage 
ul | OF oneftone for Amafis the diftance 
wi Of twenty days journey, there was for 
yt three years together’ imployed’ 2000 
‘i § chofen: men, -Governours , befides 
og @ tmany. other under-labourers. “Twas 
a's theopinion of * ‘Fofephus and Naz7-* Amig. 
wi #azer, that thefe Pyramids were built !-2. ¢ 52 ; 
aoe 4 DY “Jofeph for granaries. againft the :. i 


years i 


poeey 
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Archimedes; or, .Labicat 
years of famine. » Others think that 
the brick made by the children of: 
J{rael, was imployed about the fra- 
ming of them, becaufe we read that 


the Tower of Babel did confittof brick 


or artificial{tone, Géw..11.3.° Andi | 


thefe were the labourers that were 
bufied about them, ‘tis no wonder 
though they were of fo vafta magni- 
tude; for we read that the children 
of Ifrael at their coming out of E- 
gypt, werenumbred to be {1x hundred 
thoufand,.and three thoufand , sand 
five hundred and fifty men, Nitzb. 1.46. 
fo many handfuls of earth would als 
moft make a mountain, and therefore 
we may eafily believe that fo great 
_a multitude in fo long a {pace as their 
bondage lafted, for above four hundred , |) ; 
~ years, ‘might well enough accomplifh |} 9 
{uch vaft defigns.. | 

In the building. of Solomons Fem- . 
ple, there were. threefcore andi:tén 
thoufand that bare burdens, and four- 
{core thonfand hewers in the: moun- 
tains, 1 Kéwes 5.15. ws 
» The Ephefiaz Temple was built by 
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all Af joyning rogether, the 127 


| pillars were made by fo many Kings 


according to their feveral fuccefliors 3 
the whole work being not finilhed 


i) under the {pace of two hundred. and 


fifteen years. Whereas the tran{pla- 


el cing of that Obelisk at Rome by Six- 


ius the fift, ( fpoken of before) was 
done in fome few days by five or fix 
hundred men; and asthe work was 
much lef$ than many other recorded 


iis) by Antiquity , fo the means by which 
(0) it was wrought, was yet far lefs in 


| this refpect than what is related of 


them. 
4. ‘The abundance of wealth,which 


“ih was then ingrofled in the pofleffion of 


fome few particular perfons, being now 
diffufed amongft a far greater number. 
There is now agreater equality a- 
monet mankind, and the flourifhing 
of Arts and Sciences hath fo fUrred 
up the fparks of mens natural nobi- 
lity, and made them of fuch active 
and induftrious fpirits, as to free 
themfelves in a great meafure from 
that flavery, which thofe former and 
“as : wilder 
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wilder Nations were fubjected unto. 

In building one of the Pyramids, 
there was expended for. the mainte- 
nance of the Jabourers with Rvadifh 
and Onyons, no lefs than eighteen 
hundred talents, which is reckoned 
to amount unto 1880000 Crowns, or 
thereabouts... And confidering. the 
cheapnefs of thefe things in thofe 
times and places , fo much money 
might go farther than:a {um ten times 
greater could do: in the maintenance 
of fo many now. : ; 

In Solomons Temple we know how 
the extraordinary riches of that King, 


the general flourifhing of thé’ whole 


State, and the liberality of the people 
did joyntly concurto the building of 
the Temple. Pecuniarun copia @ po- 
pult lavgitus, majoracdidiuconabatur , 

(faith: Fofephus ). The Rhodian Coloflus 
is reported'to have colt three hundred 
talents the making. And fowereall 
thofe other famous Monuments» of 
proportionable expence. 

~ Pancirollus {peaking of thofe Theae 
ters that were erected at the charges 


of 
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(i) Sof fome: private Roman Citizens, faith 
6 Ithus? INoftro hec feculovel Rex fatis peperd, 
itt: Wbaberet quod ageret edificio ejufmoat evi- Tit. 18. 
‘lt gemdo’y anda little after uponthe like Wc 
ta Boccafion, Res mehercule miraculofa, quae i @y 
uti || woftristemporabus vix a potentiffimo ali- 
nh quo rege polfet exbiberi. a 
ie) 9. Add unto the two former con- 
i § fiderations that exact care :and inde- 
ue) | fatigable induftry which they beftow- 
we 8 ed in the raifing of thofe {tructures - 
«| Thefe being the chief and only de- 
| figns on which many of them did 
(1 imploy all their beft thoughts and ut- 
‘y ) moft endeavours. Cleopes an Egypti« 
ice) an King is reported to have been fo 
wy | defirous to finifh one of the Pyramids, 
.@ 1 that having fpent all about it he was 
iy worth, or could poflibly procure, he 
) was forced at laftto proftitute his own 
iy | daughter for neceflary maintenance. 
jf) And we read of Ramifes another King pyip.s, 36 
) of Egypt, how that he was fo careful. 9, 
‘to erect an Obelisk, about which he had 
| imployed 20coo men, that when he 
1 feared left through the negligence of 
_ 4 the artificers, or weaknefs of the en- é 
| gine, ie 


= 
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gine, the ftone might fall and break,he 


tyed his own fon tothe top of it, that 


fo the care of his fafety might make. 


the workmen more circum{pect in their 
bufinefs. And what ftrange matters 
may be effected by the meer diligence 


and Jabour of great multitudes, we 


may cafily defcern from the wild In- 
dians; who having not the art or .ad- 
vantage of Engines, did yet by their 
unweariedinduftry removeftones of an 
Hiftor. na, tcredible greatnefs. Acofta relates 
1.6.c.14,that he himfelf meafured one at I7za- 
guanaco, which was thirty eight foot 
long, eighteen broad, and fix thick, 


and he affirms that in their ftatelieft, 
‘Edifices, there were many other of 


much vafter magnitude, 


From all which confiderations it 
may appear, that the ftrangenefs of 


thofe ancient monuments above any 


that are now effected, does not necefe |)" 
farily infer any defeQ@ of art1n thefe 


later ages. 


as eafie to demonftrate the Mechani- 


And I conceive , it were 


cal Arts in thefe times to be fo far 
beyond the knowledge of former 
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“4 ages, that had we but the fame meanis as 


4 the Ancients had, we might effect far 
‘7 greater matters than any they attemp- 
4 ted, and that too-ina fhorter {pace, 


and with lefs labour. 


CAP. XI. 


| Concerning the force of the Mechanich 


war 


faculties particularly the Ballance and 

Leaver. How they may be contrived 
to move the whole world, or any other 
conceivable weight. 


LL thefe magnificent works of 

the Ancients before {pecified, are 
{carce confiderable in refpect of art, 
if we comipate them with the famous 
{peeches and atts of Archimedes: OF 
whom it is reported that he was fre- 
quently wont to fay, how that he 
could move, Datum pondus cum data 
potentia , the greateft conceivable 
weight with the leaft conceivable 
power: and that if he did but know 
where to ftand and faften his inftru- 
ment; he could move the world, all 
this 
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thisgreat Globe of feaand land; which 
promifes', though’ they were altoge- 
ther above the'svulgar apprehenfion 
or belief, yet: becaufe his as were 
fomewhat an{werable thereunto,there- 
fore the King of Syracufe did ena& a 
law whereby every man was bound to 
believe what ever Archimedes would 
affiroy. | | 
Tis eafie to demonftrate the.Gea- 
metrical truth of thofe {trange afferti- 
ons, by examining them according to 
each of the forenamed Mechanick facul- 
ties, every one of which isof infinite 
power. | : : 
To begin with thetwo firftof them; 
the Ballance and. the Leaver, ( which 
There joyn together, becaufe the pro- 
portions of both are wholly alike) ‘tis 
certain, though there fhould be the 
greate{t imaginable weight , and the 
leaft imaginable power, ¢ fuppofe the 
whole world, and the ftrengthof one 
man or infant) yet if we conceive the 
fame difproportion betwixt their {e- 
veral diftancesin the former facultiés 
from the fulciment or center of gra- 
vity, 


“) Cap. 12, Mechanical Powers, 

4 vity, they would both equiponderate. 
And if the diftance of the power from 
the center, in comparifon to the di- ii 
[tance of the weight, were but any it 
thing more than the heavinefs of the | 
weight isin refpect of the power, itmay ' 
then be evident from the former prin- 
eiples, that the power would be of 12 
greater force than the weight, andcon- ag 
fequently able to move it. | 
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a | Thus if we fuppofe this'great olobe at 4, to a 
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contain -24.060006000909000000000060 
pounds, allowing a hundred pound for 


_eachcubical foot init, (as Sfevinins: 


; Lipfi us Po- 
liorcet.J.1. 
Dialog. 66 
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hath calculated) yet a man or child: 
at D, whofe f{trength perhaps 1s but 
equivalent to one hundred, or ten 
pounds weight , may be able to out- 
weigh and move it, 1f there be but 
alittle greater difpropotion betwixt 
the two diftances C D, and C B, than 
there is betwixt the heavinefs of the 
weight, and the {trength of the pow- 
er; that 1s, if the diftance@ D, unto 
the other diftance C B, be any thing 
more than 24.00000090000000800000006 
unto roo" or 10, every-ordinary in- 
ftrument doth include all thefe’ parts 
really, though not fentibly diftingutfh- 
ed 


Under this latter faculty {ditt be- I 


fore mention that engine by Which #); 


Archimedes drew up the-Rowan hips ,, } 
at the fiege of Syracufe. This is ufu-- ff 
ally ftyled Tolenon, being of the fame 
form with that whichis commonly} 
ufed by Brewers and Dyers, for the:} 
drawing of: water. It-confilts of two} \ 
poltsi | 
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A . | 


hilar. 
a) id 


Cap: 12: Mechanical Powers. 


polts, the one faftned per pendicularly 

in the ground, the other being join- i 

ted on crofs to the top of it. At the i Be 
end he faftned a {trong hook or gtap- 

i. of iron, which being let over the 

wall to the ger, he would thereby i 

take hold of the thips, as they pafled | 

under; and. afterwards by applying 

fome weight, or perhaps the force of i 

Sctews to the other end,.he would | 

thereby lift them into the open air, \ 

where ae winged them up and 

down till he had fhaked out the men 

and goods that were in them, he would 

then dafh the Vefiels againtt the 

rocks, or drown them in their fudden 

fall: infomuch that Marcellus the 

Roman General. was wont to fay , Plaach. 

# ube’ vausly dure mar iiey é% eras ]i¢i Ap- an his Lifes 

xtuhdy, That Archimedes es uleof 

his ihips inftead of Buckets , todraw 


in one, but ee when it is mul Itiplted 

in divers inftruments, as may be con- 

ceived in this other form, which I a 
CG 2 do 


Archimedes; or, ib. t. 
do not mention as if it could be fer- 
ll viccable for any motion ( fince the 
CU {pace by which the weight would be 
a | moved , will be fo little asnot to fall 
My under fenfe) but only for the better 
explication of this Mechanick prin- 
ciple, and for the right underftan- 
ding of that force arifing from mul- 
tiplication in the other faculties, 
which do all depend upon this. The 
Wheel, and Pulley, and Screw, be- 
ing but as fo many Leavers of acir- 
cular form and motion, whofe ftrength 
may therefore be continued toa great- 
er {pace. 


WV 


tw 
Y 


Imagine the weight A, to be an hun- 
dred thoufand pounds, and the di- 
{tance of that point, wherein every 
Leaver. touches either the weight or 
one another from the point where 


they touch the prop, to be but one 
fuch 


MEET RS OSS AA ENG ee, 
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i fuch part, whereof the remainder 


Ze 


/@ contains ten, then. according to the 
»@ former grounds tooco at B, wille- 


quiponderate to A, which ts 100000, 


4 {o that the fecond Leaver hath but 


Ioc00 pounds to move. Now be- 
caufe this obferves the fame propor- 
tions with the other in the diftances 
of its feveral points,’ therefore 1000 
pounds at C, will be of equal weight 
to the former. And the weight at C, 
being but asa thoufand pound, that 
which is but as.abundredat D, will 
be anfwerable unto it; and fo fitill 
in the fame proportion, that which 
isbut roat £, will be equal to 100 


} at Ds and that which is but one pound 


at F, willalfo be equal toten at £. 
Whence it is manifeft, that 1 pound 
at F, is equal to 1cooco at As and 
the weight muftalwayes be diminith- 
ed in the fame proportion as ten 
to one, becaufe in the multiplicati 
of thefeLeavers, the diftance of the 
point, where the inftrument touches 
the weight, from that where it tou- 
ches the prop, is but as one fuch 


G 3 part 
we a. 


ey 
Ort 
by a 
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Lib.1. 


part whereof the remainder contains 
ten. But now if we imagine it to be as 
then muft the 
weight be diminifhed according to this 
proporti O15) and then in the fame mul- 
uplication of Leavers,1}. will be equal 
tO 1000 000 CGO O00 000 pounds :fo 


the thoufandth part, 


that though we fuppofe th 


e weight to 


be never fohea ivy, yet let the difpro- 
portion of diftances ‘be greater, orthe 
Leavers more, and any little power 


may move it. 


Ig PO 


oF ibe Mig L, by multiplication of which 
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to move any imaginable 
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B was befote demonftrated to be 
a dee alent force with the hae pt 
If we conceive the fam 
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andthe firength of:a man, it may then 
beevident, that this {tre noth of one 
man, by the help of fuchan inftrument, 


will equiponderatet tothe weight of ue 
whole world. And if the Semidia me: 


ter of the wheel AC, be butanyt Bi ins 

more in re{pect of the Semidiameter of 
the axis A.B, tk pons weight of the 
world fuppofed a DD, is in compa- 
rifon to the sane of.aman at C5 
it may then be “manifelt’ from 
fame grounds that this firength will 


re: 
be of fo much greater force than the 
weight, and confequently able to 


move it. 
The force of this faculty may be 

more conveniently underftoed and u- 

{ed by the multiplica ation Of a: he 

wheels, together with nuts 

ing unto each of them; 4s 1 

eafily experim mented it ‘the..o 


t oa Wary 


Ja CKS that are nfed for tl t| rhe sR no of 


ay | 


‘but 


meat, which commonly contit 
f cls §_and yet if. we Ae 
e by a ‘Gade fbi, 


weigl nt, it were ealie 
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An engine 
of many 
wheels is 
common. 
ly called 
Gloffoce- 
MUS. 


How to 
pull a man 
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witha fin 
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Where fuppofe the length of the 


‘| fly or ballance in comparifon to 
| the breadth of its axis, to be as 10 
} toone, and fo for the three other 
) wheels in refpect of the nuts that be- 
} long unto them; ( though this diffe- 
| rence be oftentimes lefs, as we may 


a ee 


well allow it to be ) withall fuppofe 
the weight (or a man tyed in the place 
of it) to be ahundred pounds: I fay, 
according to this fuppofition, it 1s 
evident that the power at the ballance, 
which fhall be equal to the weight, 
need be but as1to roooo. For the 
firftaxis 1s conceived to be but as the 
tenth part of its wheel, and therefore 
though the weight in it felf be as 
10000, yet unto a power that hath 
thisadvantage, itis butas 1000, and 
therefore this thoufand unto the like 
power at the fecond wheel, will be 
but as 160, and this roo at the third 
but as 103 and laftly,. this ten at the 
ballance but as one. But the weight 
was before {uppofed tobe 100, which 
to the firft wheel will be but 10, to the 


fecond as one, to the third asa deci- 


mal, 


Archimedes; or, Lab. xe 


mal, or one tenth, to the fails as one 
hundredth part: fo that if the hair be 


I . 
roooo tat 1S 


one ten thoufandth partof a man, or 
(which is all one) one hundreth part of 
a pound, it may as well ferve by the 
help of this inftrument for the drawing 


but {trong enough to lift 
e CJ 


of him up. And though there be not 


Comment. 

in Gen.c... 
7. 10.476 .6. 
De viribus 
motricibus 
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altogether fo great a difproportion be- 
twixt the feveral partsof a Jack, (4s 
in many perhaps there isnot); and 
though a man. may be heavier than ts 
here fuppofed, yet “tis withall confi- 
derable that the ftrength of a hair ts 
able to bear much more than the hun- 
dredth part of a pound. 

Upon this ground Merfemzys tells 
us out of Solomon de Cavet, that if 
there were an engine of 12 wheels 

O 
each of them with teeth, asalfo the 
axes or nuts that belong unto them, 


if the Diameter of thefe wheels were ff“ 
unto each axis, as a hundred to one: fF 


and if we fuppofe thefe wheels to be 
that the teeth of the one 

hold of the axis that be- 

the next, and that the axis ff 
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of the handle may turn the firft wheel ; 
and the weight be tyed unto the axts 
of the Jaft, with fuch an engine as this, 
faith he, a child( if he could ftand a- 
any where withaut this earth ) might 
with much eafe move it towards 
him. 

For according tothe former fup- 
pofition, that this Globe of fea and 
land, did contain as many hundred 
pounds, as it doth cubical feet, viz. 
2A 000D0EDCOOOCOGCOCOCOOOO, - it 
may be evident that any ftrength, 
whofe force is but equivalent to3 
pounds, will by fuch an enginebe able 
to move it. 

Of this kind was that engine fo 
highly extolled by Stevinius, ” which 


he calle Pancration, or Omnipoter ‘by PYC- De starien 


ferring it before the inventions of proxi, 


Archimedes. It confifted of wheels 
and nuts, as that before {pecified is 
fuppofed. Hither alfo fhould be re- 
ferred the forceof racks, which ferve 
for bending of the ftrongeft bows, 
as alfo that little pocket-engine where- 


pen 


Ramehi. 
with aman may break or wrench o- Fig, 160. 
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pen any dore, together with divers the 
like inftruments in common ufe. 
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Concerning the infinite firength of 
Wheels, Pulleys, and Screws. That 
itis poffible by the wmultiplication of 
thefe, to pull up any Oak by the roots 
with a hair, lift it up with a firam, or 
blove it up with ones breath, orto per- 
form the greatefi labour with the leaft 
power. 


¥ “Rom what hath been before deli- 
@  vered concerning the nature of the 
Pulley, it is eafieto underftand, how 
this faculty alfo may be proportion- 
ed betwixt any weight, and any 
power, as being likewife of infinite 
{trength. 

"Tis reported of Archimedes, that 
with an engine of Pulleys, to which 
he applyed only his left band, he 
lifted up * 5000 bufhels of corn at 
once, and drew a fhip with all its la- 

ding - 


} 
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ding upon dry land. This engine 
_ Zetzes calle Trifpatum, or Tri{pafium, 
which fignifies only a threefold Pul- 
ley; But herein he doth evidently 
miftake; for ‘tis not poffible that this 
'/§alone fhould ferve for the motion of 
') fo great a weight, becaufe fuch an en- 
gine can but make a fubfextuple, or at 
moft a fubfeptuple proportion betwixt 
‘i che weight and power, whichis much 
Wk too little to reconcile the ftrength of 
'} a man unto fo much heavinefs. There- ; 
+ fore Ubaldus doth more properly {tyle bi egy 
| it Polyfoafton, or an inftrument of ma- 
ii] ny Pulleys: How many, were eafie to 
4) find out, if we did exactly know the 
wi weight of thofe ancient meafures 3 
i] {uppofing them to be the fame with - 
wf our bufhel in Exgland, which con- 
it tains 64 pints or pounds, the whole 
| would amount to 320000 pounds , 
tf half of which would be lightned by 
4 the help of one Pulley, three quar- 
it] ters by two Pulleys, and fo onward, 
tf according to this fubduple, fubqua~ 
) druple, and fubfextuple proportion: 
wf So that if we conceive the gees? 
| ) 
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INGEN. 
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Pr af. ad 
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Ariftotle. 


Archimedes ; or, Lib. ts 
of the left hand to be equivalent unto 
20 or 40 pounds, it is is eafie to find 
out howmany Pulleys are required to 
inable it for the motion of fo great a 
Weight. 

Upon this ground Merfezuus tells 
us, that any little child with an en- 
gine of an hundred double. Pulleys, 
might eafily move this great Globe of 
earth, though it. were much heavier 
thanitis. And in reference to this 
kind of engine (faith Mozantholius ) 
are we to underftand that affertion of 
Archimedes ( ashe more immediately 
intended it ) concerning the poffibility 
of moving the world. 

The Wedg was before demonftra- 
ted to be asa double Veétis or Lea- 
ver, and therefore it would be need- 
lefs to explain particularly how this 
likewife may be contrived of infinite 
force. | | 

The Screw is capable of multipli- 
cation, as well as any of the other fa- 
culties, and may perhaps be more 
ferviceable for fuch great weights, 
than any of the reft. Archimedes his 
| 3 ~ engine 
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engine of greateft {trength, called 
Chariftion, is by {ome thought tocon- Stevia. de 
{att of th rele, Axes ha abeb hat ca “Min fint- A 
tis cocbles. And that other engine of ie 
his called Helix (mentione d by * a. 
theneus ) wherewith he lifted Hero's vines 
great oe into the fea,, without any He pce 
other help, is moft likely to be fra- Jrchimeds 
med of perpetual fcrews, faith Ri- 
waltus. 
Whence it may evidently appear, 
that each of alg as facul- 
ties are of infinite power, and may be 
contrived proportional ble unto any 
cOncelv: ble weight: And that no 
natural itrength 1s any way come 
eth unto Ss artil ficial inven- 
T1008 
‘Tis reported of pammpjen that he 
could carry the gates of a City nie judg, ry. 
| his fhoulders, and that ms tongs eft 
1 bonds were unto him but as fax burnt 
# with fire, and yet his hair being tha- 
a wed off, all his {trength dep arted Gem 
wi him, We% read of Melo; that hecould * 4. Get. 
4a carry an’ Oxe upon his Eick and yet Not. Art, 
vel when he tried to tear an Oak afan., 29° 
4 der 
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der that was fomewhat riven before, 
having drawn it to itsutmoft, it fud- 
denly joyned together again, catching 
his hands in the cleft, and fo ftrongly 
manacled him, that he becamea prey 
to the wild beafts. | 
But now by thefe ‘Mechanical con- 
trivances, it were eafieto have made 
one of Sampfons hairs that was fhav« 
ed off, tobave beenof more ftrength 
than all of them when they were on. 
By the help of thefe arts it 1s poffible 
(as I fhall demontftrate) forany man to 
lift up the greateft Oak by the roots 
witha ftraw, to pull it up witha hair, 
or to blow it up with his breath. 
Suppofe the roots of an Oak to ex- 
tenda thoufand foot fquare, ( which 
is almoft a quarter of a mile ) and 
forty foot deep, each cubical foot 
being a hundred pound weight ; which 
though it be much beyond the exten- 
fion of any tree, or the weightof the 
earth, the compafs of the roots in 
the ground ( according to common 
opinion) not extending further than 
the branches of it intheair, and the 
depth 
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wr 


depth of it notabove ten foot, beyond 

mich the greatelt ra rain doth not pe- 

netrate ( { {faith * Sezec ca). Egov inearuims * Nat.Lus 
diligens foffor affirmo Halle pluviam be 30 €07- i 
effe tam magnam, que terrantultra de- 
cem pedes in altitudinem madefaciat. 
And becaufe the root muft receive its 
nourifhment from the help of fhow- 
ers, therefore it 1s probate 4 it 
doth not go below them. So that 
CI fay) though the proportions fup- 
pofed do mu ich eficeed the real truth, 
yet itisconfiderable that es great 
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Cap. 14. Mechanical Powers. 
The whole force of this engine 
doth confit in two double Pulleys, 
twelve wheels, and a fail... One of 
thefe Pulleys at the bottome will 
diminifh half of the weight, fo that ie 
fhall be but as‘2000000000, and the 
other Pulley will abate 4 three quar- 
ters of it: fo that it fhall be but as 
Tococococe. And becaufe the be- 
ginning of the ftring being faftned 
unto the lower Pulley, makes the 


power to be in a fubquintuple pro-. 


portion unto the weight, therefore aS°¢ ch. 7: 


power that. {hall be as 1000000000, 
that is, a fubquadruple, will be fo 
much ftronger than the weight, and 
confequently able to move it: Now 
fuppofe the breadth of all the axes 
and nuts, to be unto the Diameters 
of the wheel as ten 0 ones and i€ 
will then be evident, that to a pow- 
er at the firit wheel, the weight 1s 
but as T0Cd00dd0. To thé fecond as 
foocodoo.’ Fo the third as 10000c0: 
To the feurth as1oocce. To the 
fifth as 10000, Yothefixthas rococo. 
Tothe feventhas a r00. To the eighth 
H 2 ag 
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as 10.. To the ninthas 1... To the 
tenthas 72, one-decimal, To the ele- 
venth as2...  Lothe twelfth aS ies 
And the fails yet lefs.. So that if 
the ftrength of the {traw, or hair, or 
breath, be but equal-to the weight 
of. one thoufandth part of a pound, it 
may be of fufficient force to pull up 
the Oak, =). 

If in this. engine we, fuppofe the 
difproportion, betwixt the wheels 
and nuts, to:be.as an hundred to, one, 
‘then it is very evident, that the fame 
{trength of breath,or a hair, ora ftraw, 
would be-able to move’ the whole 
world, as will be eafily found by cal- 
culation. Let this great Globe of fea 
and Jand be> imagined (as. before ) 
to. weigh fo. many hundred pounds 
as it contains cubical feet; namely, 
2.4.00000000000000000000000. pounds. 
This will be to the firft Pulley, 
1z20000000000C000000000e000. To the fee 
cond lefs than,. 6o0cecs00000000000000000% 
But for more eafie and convenient 
reckoning, let. it be fuppofed to, be 
fomewhat more, 94% 1 d9EAQQEGeEQEECQCOONNO, 


This 
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This to the firft wheel ‘will be but as 


150090080000000600c0000, 
To the fecond as 190000300000000600500, 
To the third as 109000000009@000000, 
To the fourthas 10 2000000090000000., 
To the fifth 109000000000000, 
To the fixth 1000000000000. 
Tothe feyenth r1o00000c0000, 
To the-eighth 100000000, 
Teo the ninth 1000000, 
To the tenth 10000. 
To the eleyenth 10°. 
Tothe twelfth x. 


x 
2@9° 


So that a power which is much 
tlefs than the hundredth part of a 
pound, will be able to move the 


_* world. 


It were needlefs to fet down any 
s particular explication, how fuch Me- 
j chanical ftrength may be applyed un- 
.@to all the kinds of local. motion; 
' ffince this, init (elf, is fo facile and ob- 
“ Wvious, that every ordinary  artificer 


". @doth fufficiently underftand ic, 


The Species of local violent moti- 


“,OMare by Arz/fotle reckoned tobe thefe 


(four. 
H 3 Pulfte 
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Pulfio. 
Plyf, l. 7 Traiio. 
er Vectio. 
Vertigo. 5 


Thrufting, Drawing, Carrying, 
Turning. Unto fome of which ‘all 
thefe artificial operations muft necef- 
farily be reduced, the {irength . of 
any power being equally appliable 
unto all of them; So that there 1s no” } 4! 
work impoflible to thefe contrivan- 
ces, but there may be as much ated 
by thisart, ascan be fancied by imagi- |)" 
pation: Aer 


a 
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Concerning the proportion of flownefsrh* 

and {wiftuefs in Mechanical motions. | 
g WAving already difcourfed con~} 
A Fcerning the firength of thefe Me~} - 
chanical Faculties: ‘it remains for they “ 
more perfect difcovery of their na- 
tures, that wetreat fomewhat concern” 
ing thofé two differences of artificial * 
motion: | a 
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Slow:# 
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al applyed unto them. 
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Slownels, 
and 
Swiftnefs. 

Without the right underftanding 
of which, a manthall be expofed to 
many abfurd mifltakes, in attempting 
of thofe things which are either in 


4 them{elves impofflible, or elfe not to 


be performed with fuch means as are 


I may fafely af- 


| firm, that many, if not moft miftakes 


+ 
tell any a 


8 in thefe Mechanical defigns, do a- 
4 rile from a mif-apprehenfion. of that 
‘) difference which there will be be- 


103 


twixt the flownefls or f{wiftnefs of — 


the weight and power, in comparifon 
to the proportion of their feveral 
{trengths. 

Hence it is, that fo many engines 
invented for mines and water-works 
do fo often fail in the performance 
of that for which they were inten- 
ded, becaufe the artificers many times 
do forget to allow fo much time for 
the working of theirengine, as may 
be proportionable to the difference 
betwixt the weight and power that 

HAs belong 
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belong unto them; whereas jhe that 
rightly underftands the grounds of this 
art, may as eafily find out the diffe- 
rence of {pace and time, required to 
the motion of the weight and power, 
ashe may their different ftrengthss_ 
and not only tell how any power may 
move any weight, but alfo in what 
afpace of time it may move any {pace 
or diftance. 

If it were poflible to contrive fuch 
an invention, whereby any concet- 
vable weight may be moved by any 
conceivable power, both with the 
fame quicknefs and {peed (as it 1s in * 
thofe things which are immediately 
{tirred by the hand, without the help 
of any other inftrument .) the works 
of nature would be then too much | 
{ubjected to the power of art: and 
men might be thereby incouraged 
(with the builders of Babel, or the 
tebel Gyants ) to fuch bold defigns 
as would not become a created bes 
ing. And therefore the wifdom of 
Providence hath fo confined thefe hue 
mane Arts, that what any invention 
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hath in the ffrength of its motion, 1s 
abated in the flowne/s of it 5 and what 
it hath in the extraordinary quickve/s 
of its motion, muft be allowed for 
inthe great ftregth that is required 
unto it. 

For it is to be obferved as a general 
rule, that the {pace of time or place, 
in which the weight is moved, in com- 
parifon to that in which the power 
doth move, isin the fame proportion 
as they themfelves are unto one ano- 
ther. 

So that if there beany great differ- 
encebetwixt the ftrength of the weight 
and the power, the fame kind of dif- 
ference will there be in the {paces of 
their motion. 

To illuftrate this by an example : 
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Let the line G AB, reprefent a bal- 
lance or leaver, the weight being 
fuppofed at the point G, the fulci- 
ment at 4, and the power fultaining 
the weight at B. Suppofe the point 
G, unto which the weight is faftned, 
to be elevated unto F, and the oppo- 
fite point B, to be depreffed unto C; 
‘tis evident that thé arch F G, or 
(which is allone) DE, doth thew the 
{pace of the weight, and the arch 
BC, themotion of the power. Now 
a ~~ both 
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both thefe arches have the fame pro- 
portion unto one another, as there is 
betwixt the weight and the power, 
or ( which is all one )as there is be- 
twixt their feveral diltances from the 
fulciment. Suppofe AG, unto 4B, 
to be as one unto four, it may then be 
evident that F G, or D E, will be in 
the fame proportion unto BC. Foras 
any two Semidiameters are unto one 
another, fo are the feveral circumfe- 
rences defcribed by them, asalfo any 
proportional parts of the fame circum- 
ferences. 

* And as the weight.and power do 
thus differin the {paces of their mo- 
tions, fo-dikewife in the flownels of 
it; the one moving the whole di- 
france BC, in the fame time, where- 
inthe other paflesoulyG PF. So that 
the motion of the power from B to 
CG, is four times fwifter then that of 
the weight from Gtof. And thus 
willit be, if we fuppofe the difpro- 
portions tobe far greater, whether or 
no we concetye it, either by a conz- 
tinuation of the fame inftrument and 


fa~ 
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faculty, as in the former example, or 
by a multiplication of divers, ‘asin Pul- 

deys, Wheels, &c. By how much the 
power is in it felf lefs than the weight, 
by fo much will the: motion of the 
weight be flower than that of the 
power. 

To this purpofe I thall briefly 
touch at one of the Diagrams expref- 
{ed before in the twelfth Chapter , 
concerning the multiplication of Lea- 
vers. 


In which , as each inftrument doth 
diminifh the weight according toa 
decuple proportion, {0 alfo do they 
diminifh the fpace and flownef of its 
motion. For if we fhould conceive 
the firft Leaver B, to be depreffed 
unto its loweft, fuppofe ten foot, 
yet the weight 4, would not be rai- 
fed 
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v 1 fed above one foot; but now thefe- | 
| cond Leaver at its utmoft. could move a 
| but atenth part of the firft, and the — 
| third Leaver buta.tenth part of the iW 
i & fecond , and fo of the reft. So that 1 
» | the laft Leaver F, being deprefied, ie 
| will pafs.a /pece 100000 greater, and Ht 
i; 1 byamotion, toocoo fwifter than the a 
< & weight at A. 4 
| ‘Thus are we to conceive of all the i 
) other faculties, wherein there 1s con- 
| ftantly the fame difproportion betwixt 
| the weight and power,in refpect of the 
{paces and flownefs.of, their motions, 
as: there is betwixt their feveral gra- 
vities. If the power be unto the weight 
but as one untoa hundred, then the 
{pace through which the weight moves, 
will be a hundred times lefs, and con- 
fequently the motion of the weight a 
hundred times flower than that of the 
power. 
| So that it is but a vain and impof- ik 
| fible fancy for any one to think that | WN 
| he can move a great weight with a \ 
| 


little power ina little {paces but in all Hy 
thefe: Mechanical attempts, that ad- 
vantage 
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vantage which is gotten inthe ftrength 

of the motion, muft be ftill allowed 

forin the flownefs of it. 

Though thefe contrivances do fo 
extremely increafe the power, yet they 
do proportionably protrac& the time. 
That which by fuch helps one man may 
doin ahundred days, may be done by 
the immediate f{trength of a hundred 
men in one day. 


CAP. XVI. 
That itis pofftble to contrive fuch an ar- 
tificial motion, as fhall be of a flow- 


nefs proportionable to the {miftnefs of | 


the heavens. 


yl werea pretty fubtilty to enquiré;}, 


(‘ 
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after, whether or no it benot pof-‘}) 


fibie to contrive fuch an-artificial mo- 


tion, that fhould be in fuch a propor-.}.. 


tion flow, as the heavens arefuppofed 
to be {wift. 


} 


For the exa&t refolution of which,,) ;' 


it would be requifite that we’ fhould’ 
firft pitch upon fome medium, or in- 


diffe: 


MBIA SENSES thi NI a ld ae DR 


| ‘ 

‘ 
B Ye || 
| 


{| 
i } 


‘ie SS" < a 


Cap. 16. Mechanical ‘Powers. 


different motion; by the diftance 
from which, we may judge of the 
proportions on either fide, whether 
flownefs or fwiftnefs. Now becaufe 


id there is not any fuch #atural mediunz 


which may be abfolutely ftyled an 


wimit) indifferent motion, but that thefwift- 


|) nefsand flownefs of every thing, 1s 


if) {till proportioned either to the quan- 


| tity of bodies, in which they are, or 
‘fome other particular end for which 
| they aredefigned 5 therefore we mutt 
| take liberty to fuppofe fuch a moti- 


(fon, and this we may conceive to be 


mr 


iw@ about fooo paces, or a mile in afi 
9 hour. 


fi ste 
TAMAR 


} The ftarry heaven, or 8* {phear is 


i thought to move 42398437 miles in 


ithe fame {pace: So that if it may be 


«it demonftrated that it is poftible to 
9 contrive fuch a motion, which going 


ra 


oi} on in acon(tant dire&t courfe, fhall 


pot pats but the 42398437 part of a mile 


fin an hour, it will then be evident, 


‘ytiifl that an artificial motion may be flow, 


wait: 


yi are {wift. 


fin the fame proportion as the heavens 


Now 


tr 
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Now it was before manifefted that 
according to the difference betwixt 
the weight and. power, fo will the 
difference be betwixt the flownefs 
or {wiftnefs of their motions; whence 
it. will follow; that in fuch an en- 
gine, wherein the weight fhall be 
42398437 pounds, and the power 
that doth equiponderateit, but the 
42398437 part of a pound (which i is 
cafie to. contrive ) in this engine the 
power being fuppofed to move with 
fuch.a fwiftnefs, as may be an{werable 
toa mile an hour, the weight. will 


pais but the 42398437 part of amile 

inthe fame fpace, and {o confequently 

will be proportionably flow unto the 
{wiftnefs of the Heavens. 

It is related by our Country-man 

Pretaceto 7., Dee, that he and Cardan being g both 


Euclid 
ees cogether i in their travels, they did fee 


*3 
an: inftrument whi oe was at firlt fold 
for 20 talents of gold, wherein ti 
tvas one wheel, which Mani y. mo- 
ving round amonett thereft, did-not 
finith one revolution undér the {pace of 
feven thoufand years. 


But 
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But if we farther confider fuch an 
inftrument of wheels as was mentioi- 
ed before in the t4 chapter, with 
which the whole world might be 
eafily moved, we fhall then find that 
the motion of the weight by that, 
muft be much more flow, than the 
heavens are {wift. For though we 3 
| duppofe ( faith Stevinus ) the handle 2¢ tat. 
| of fach anengine with 12 wheelstobe "4 
turned about 40c0 times in an hour, 
‘| Qwhich is as often as a mans pulfe 
® | doth beat) ‘yet in ten years {pace the 
i!) weight by this would not be moved 
I) above 243? 0000000000000000 parts 
'| , Of one foot, which is nothing near fo 
') , much as a hairs breadth. And it could 
| not pafs an inchin ro00000 years, faith pj dnc 
Mer fennus. Mechan. 
The truth of which we may more prop. 11: 
| eafily conceive, if we confider the 
frame and manner of this 12 wheel’d 
engine. Suppofe that in each axis or 
nut, there were ten teeth, and on 
each wheel a thoufand: then the fails of 
this engine muft-be turned a hundred 
times, before the firlt wheel (reckon- 


ng 
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ing downward) could be moved 
round once, and ten thoufand times 
before the fecond wheel can finifhone 
revolution, and {o through the r2 
wheels, according to this multiplyed 
proportion. | 
So that befides the wonder which 
there 1s in the force of thefe Mecha- 
nical motions, the extreme flownefs 
of them is no lefs admirable 5 If a 
man confider that a body would re- 
main in fuch a conftant direcé mo- 
tion, that there could not be one 
minute of time wherein it did not rid 
fome fpace, and pafs on further, and 
yet that this body in many years to- 
gether fhould not move fo far as a 
hairs breadth. | 
Which notwithftanding may evi- 
dently appear from the former in- 
{tance. For fince it 1sa natural prin- 
ciple, that there can be no penetra- 
tion of bodies; and fince it is fuppo- 
fed, that each of the parts 1n thisen- 
gine do touch one another in their fu- 
perficies, therefore it muft neceffarily 
follow, that the weight does beet 
an 
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and continue to move with the power : 
and (however it is infenfible) yet it” 
is Certain there mutt be fuch a motion 
fo extremely flow, adishere {pecified. ia 
| So full is this art of sate and inéredible Wi 
| fubtilties. a 
I know it is the affertion of Car- De varie 
dan, Motus valde tardi, neceffario quie- ae ’erum, iy 
tes habemt intermedias. Extreme {low '24- lg 
motions have neceffarily fome inteér- Hee 
meditate ftops and refts: But this is | 
only faid, not proved; and he {peaks 
it from fenfible experiments, which 
in this cafe are fallible. Our fenfes 
being very..incompetent judges of 
the \ feveral proportions, whether | ey 
greatnefs or littleneds, flownefs Or hy: 
{wiftnefs, which there may be a- i 
mong{t things in nature. For ought 
we gat, there may be fome Orga- 
| nica t bodies, as much lefs than ours, 
Peas the earth is bigger. We fee what 
| ftrange difcoveries of extreme minute 
bodies, (as lice, wheel-worms, mites, nN 
and the like) are made by the Micro- 4 
feope, wherein their feveral parts ny 
(which are altogether invifible tothe il 
r2 bare 
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bare eye). will diftincly appear: and 
perhaps there may be other infects that. 
live upon them asthey do upon us. 
*Tiscertain that our fenfesare extreme- 
ly difproportioned for. comprehend- 
ing the whole compafs. and latitude of 
things. . And becaufe there, may be 
fuch difference in the motion as well as 
in the wagnitude of bodies; therefore 
though fuch extreme flownefs may 
feem altogether impoffible to fenfe and 
common apprehenfion, yet this canbe 


no fufficient argument again{t the re- 
ality of it. 


| CAP. XVIL 
Of fwiftuefs, how it may be increased 
to any kind of proportion. Concern- 


ing the great force of Archimedes his 
Engines. Of the Ballifta. 


®yY chat which hath been already 
explained concerning the flownefs 
of motion, we may the better under- 
ftand the nature of {wiftnefs, both 
of them (as is the nature of oppo- 
, fites, 
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fites ) being produced by contrary cau- 
fes. As the greatnefs of the weight 
in refpeCtef the power, ‘and the great 
diftaneé of the power fromthe fulci- 
ment, in comparifon to that‘of the 
weight, does caufle a {low motion: So 
the greatnefs of the power above the 
weight, andthe greater diftance of the 
weight fromthe center, in compari- 
fon tothat ofthe power, does canfe a 
{wift motion. And as it is poffible to 
contrive a motion unto any kind of 
flownefs, by finding out ananfwerable 
difproportion betwixt thé weight and 
power: folikewife unto any kind of 
{wiftnels. For fo muchas the weight 
does exceed the power, by. fo much 
will the motion ef the weight be flow- 
r3and fo much as the power does ex- 
ceed the weight, by fo much will the 
motion of the weight be fwiftes. 
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In the Diagram fet down before, 
if we fuppofe F to be the place of 
the power, andC of the weight, the 
point A being the fulciment or center, 
then inthe fame {pace of time, where- 
in the power does move from F'to G, | 
the weight will pafs from C to B. | « 
Thefe diftances having the fame dif- ji 
proportion unto one another, asthere } 
is betwixt A F, and AC, which 1s 
{ippofed to be quadruple. So that 
inthisexample, the weight will move 
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four times fwifter than the power. And 
according as.the power docs exceed 
the weight in any greater difproporti- 
on, fo will thefwiftnels of the weight 
be augmented. | 

Hence may we conceive the rea- 


fon of that great force which there . 


is in Slings, which have fo much a 

reater fwiftnefs, than a {tone thrown 
from the hand, by how mich the end 
of the Sling is farther off from the 
fhoulder-joynt, which is the center 
of motion. ‘The Sacred hiftory con- 


cerning Davids victory Over Goliah, 1Sam, 5 
may fufficiently evidence the force of 49 
thefe. Vegetivs relates that it was u- "2" 
10¢ , be &° 
Diélog. x» 


fual this way to ftrike aman dead, 
and beat the foul out of hisbody,with- 
out fo much as breaking his armour, 
or fetching blood. Memsbris integris 
Lethale tamen vulnus important, G fi- 
ne invidia fangninis, hoftis lapidis iin 
ietereat. 

‘Inthe ufeof thefe, many of the An- 
cients have been of very exquifite and 
admirable skill) We read of fever hun- 
dred Benjauites left-handsd, that could 

I4 fling 
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fling a fione at a hairs breadth, and not 
mifs. And there is the like ftoried of 
a whole Nation amongft the Indians, 
who: froay theirexcellency in this art 
were ftiled Baleares. They were fo 
Soe {trict in teaching this art unto their 
Ct young ones, Ot czbune puer a matre non 
cul. Biblic. accipit, wie quem ipsa wonftrante per- 
otbl.¢.  cuffit, That themother would not give 


L.Florus 
Hifl. 1, 3. AY Meat to her child, ti Il ( being fet 


cap.8. at fome diftance) he could hit ; it with 
IFo. Boemus flinging. 
Aubanus For the farther illuftration of this 


dle moribus 
peas ithe fubject, concerning. the [wif inefs of 


l. 3. ¢. 26, motion, I {hall briefly {pecifi je {ome 

particulars concesring the engines of 

War ufed by the Anctents. Amongtt 

thefe, the moft famous and admira- 

ble were. thofe invented by Arehz- 

aiitortg OS aes, by which he did perfor m fuch 

b riflor, | terange ex ploits, as (were they, not 

CHilias 2. related’ by fo many and fuch judici te 

biflor. 35. ous Authors ) would {Carce feem 

ae: creel sig) even to thefe” more tnd 
lines ig AQHSOHE ED fees of that famous. Engi- 
bHifior. cer, arela aly fetdo wh by ap oly 
i 4 te : fi b Ize ¢ Py oclis, d Plutaré he Le: 
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vy, and diversothers. From the firft 
of whom alone, we may have fufh- 
cient evidence for the truth of thofe 
relations. For befides that he 1s an 
Author noted to be very grave and 


ferious in his difcourfe; and does fo- 7itor.l.4. 
juxta ini- 
tium. 


lemnly promife in one place that he will 
relate nothing but what either he him- 
{elf was an eye-witnefs of, or elfe 
what he had received from thofe that 
were fo I fay, befides all this, 1t 1s 
confiderable, that. he himfelf was born 
not above thirty. years after the fiege 
of Syracufe.. And afterwards. ha- 
ving occafion to tarry fome wecks 
in that City, when he travelled with 
Scipio, he might there perhaps {ce thofe 
engines himfelf, or at leaft take his 
information from fuch as were eye- 
witnefles of theirforce: So that there 
canbe no colourable pretence for any 
one to diftruft the particulars related 
of them. : 

 Inbrief, the fum of their reports 
isthis: When the Roman forces un- 
dertheconduGtof Marcellus, had laid 
fiege unto that famous City, (of 
| which 
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which both: by their former ‘fuccef- 
fes; and their prefent {trength, they 
could not chufe but promife them- 
{elves‘a {peedy victory )5 yet the arts 
of this one Mathematician, notwith- 
{tanding all their policies and refo- 
lutions, did {till beat them back totheir 
great difadvantage, Whether they 
were near the wall or farther from it, 
they were {till expofed to the force 
of his engines, Hj ULKCR) AEESOT 4s, ) ou 
velyus GyTAs, & bye) amregKTes wipeandané 
mpos Tas. bhlas Som Gordy, amd x, dvéoSeres 
Tes matises cuTdy, From the multitude 
of thofe ftones and arrows, which 
he thot againft them, was” he ftyled 
ixatoyyep, OF Briarevs, Thole defen- 
five engines that were made by the 
Romans in the form of Penthoutfes 
for to cover the affailants from the 
weapons of the befieged, thefe would 
he prefently batter in pieces with 
great {tones and blocks. Thofe high 
towers’ érected in fome of the fhips, 
out of which the Romans might 
more conveniently fight with the de- 
fendants on the wall, thefealfo were 
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f broken by -his engines, that no 
Cannon or other inftrument of Gun- ¢. pay ia 
powder , ( faith a learned man ) had Rateighbi- i 
they been then 10 ufe, could have done Jfior-l.s.¢.3 
greater mifchief In brief, he did fo ie 
molett them with his frequent and pro- 
digious batteries, that the common fol- 
diers were utterly difcouraged from 
any hopes of fuccels. i 
What was the particular frame and 
| > manner of thefe engines, cannot cer- | 
tainly be determineds but to contrive | 
fach as may perform the like ftrange 
effe@s, were not very difficult to any 
one who is throughly verfed in the 
grounds of thisart, ‘Though perhaps 
thofe of Archimedes 10 re{pect of di- 
vers circumftances, Were much, more ; 
exact and proper for the purpofes to 
which they were intended, than..the 
“avention of others could be ; He 
himfelf being fo extraordinarily fub- 
til and ingenious above the common 
fort of men. 
Tis probable that the general 
kind of thefe engines, were the fame / 
with thofe that were ufed after- | 
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wards amongft the Romans and other 

Nations. Thefe were commonly divi- 

dedinto two forts: ftyled 

Ballifte. 
7 Catapult. 

Vid.Nau- - Both which names are fometimes 
deumde uled promifcuoufly but accordin 
ee to their propriety + Ballifta does fig- 
t%o7  nifie an engine for the {hooting of 


Rémy, ftones, and Catapulta for darts or 
called lO a pro yyg, 


aslo Boros. ; 
Mec. The former of thefe was. fitted et- 


Aes. Fun- ther to carry divers lefler ftones, or 
ahs 
as clfe one greateft one. Some of thee 
4 “TAV14. y » 
engines made for great ftones, have 
been proportioned to fo vaft and jm- 
mente a weight, as may {céem almoft 
incredible: which occafioned-that in 
Lucan, 
At faxum quoties ingenti verbevis iGu 
Excutitur, qualis rupes quam vertice. montis 
Abfcidit. impulfu  ventorum adjuta . vetujtas, 
Frangit. cuntla rumes 3 nec tantum corpora preffa 
Exanimat, totos cum fanguine diffipat artua. 


With thefe, they could eafily bat- 
ter down the walls and Towers of any 
Fort: So Ourd, 


Lib, 3. 


DE: 1M 


| 
| 
. 


PENS OO 


Cap. 17. Mechanical Powers, 128 
Quam grave ballifle menia pulfat 


OHS. 
And Siatinsm—=Quoturbine bellica quon- 
dan. 
Librati faliunt portarum in clauftra 
molares. 


The {tones that were calt fromthefe, Lipfiua Po 
were of any form, Exormes c fepul tiorcet.l. 3; 


chrales, Milftones or Tomb-{ftones. Dis 3, 


Sometimes for the farther annoy- 
ance and terror of any befieged place, 
they would by thefe throw into it dead 
bodies, either of men or horfes, and 
fometimes only parts of them, as mens 
heads. 

Atheneus mentions one of thele deipys- 
Ballifie that was proportiond unto /oph.1.5. 
aftone of three talents weight, each 
talent being 120 pounds (¢ faith %- pe 
truvius ) fo that the whole will a- esgic ae 
mount to 260 pounds. Burt it is {to- AiGoy Ses 
ried of Archimedes, that he caft a {tone *#74Aer 


intoone Of Marcellus his {hips, which ay Mur 
was found to weighten talents, Theré cell, 
isfome difference among{t* Authors, “240. Ai- 
concerning what kind of talent this . Or 
Yr 1h At 
fhould be underftood, but it iscertain chimoper. 


that Ex. 
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that in Plutarchs time, (from whom 
we have this relation) one talent did 
amount to £20 pounds (faith Suzdas) 
according to which account, the {tone 
itfelf was of nolefsthan twelve hun- 
dred pound weight. A weapon ( one 
would think ) big enough for thofe re- 
bel Gyants that fought againft the 
gods. Now the greateft Cannon. in 
ufe, does not carry above 64. pound 
weight,whichisfarthort of the ftrength 
in thefe Mathematical contrivances. 
Amongft the Turks indeed, there have 
been fometimes ufed fuch powder-in- 
firuments, as may equal the force 
of thofe invented by Archimedes. Gab. 
Naudeus tells us of one bullet. thot 
from them at the fiege of Conftanti- 
nople, which was of above 1260 
pound weight 5 This he affirms from 
the relation of an Archbifbop, who 
was then prefent and did fee it 5. the 
piece could not be drawn by lefS than 
ahundred and fifty yoak of oxen,, 
which might almoft have ferved to 
draw away the Townit felf. But 
though there hath been perhaps fome 
one 
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one or two Cannons of fucha prodi- 
gious magnitude, yet it is certainthat 
the biggeft in common ule, does come 
far {hort of that ftrength, which was 
ordinarily-inthefe Mechanical engines. 

There are divers figures of thefe Se X04: 
Ballifte, fet out by Vigetins, Lipfins, ee 
and others; but being without any ex- saiit.i.10 
plication,it is not-very facilto difcover ¢ 4. 
in what their forces did.confift. 

Ihave here expreffed one of them 
moft eafie to be apprehended; from 
the underftanding of which, you may 
the better guefs at the nature of the 
relt. , 
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That great box or cavity at A, ig 
Amore ts be full .of fome nee 
o ® u a 
Weight, and.is forced up by t pei 
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ning of the axis and [pok es BGo? Fhe 
ftone or bullet-tobe ditch arged being 
ina kind of fling at D, w hich Wien 
sty weight A, defeends, willbe 

violent! ly grated upwards, till be 
rend of the fling at B, coming to t the 
top; will flye off, and difchar: ge the 
ftoneas the skilful Artift fhould die 
rect it. 


gn % TET 
CAP. XVill. 
< : ? a ee 
Concerning the Catapulte, © or bugines 
Aas 
for ‘Arrows, 


other ky ind of en eine Was a3 Call 
E Catapulta, sad ¢ wiatig, Wich 
fignifics a {peat or dart, becaufe it was 
d forthe hooting ree weapons: 

{othe of thet e'werep portioned: unto 
p tivelve cubits ibfohg:! ‘ they did 
carry he? fo great aforce, ntinterdum 
wimio ardore feintillant, Cf uth Avmi- 
anus \ that the. weapons difcharged 


from them were fometimes Cif youcan 


believe it) fet on fire by the fwiftnels, 


ef their motion. e 
Ke "Phe 
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The firft invention of thefe is com- 
monly afcribed to Dionyfins the youn- 
ger, who is faid to have made them 
amongit his other preparations againft 
Carthage. But we have good reafon 
tothink them of more ancient ufe, 
becaufe we read in Scripture that 
Ozxziah made in ‘Ferufalem engines 
invented by cunning men to fhoot are 
vows anagreat ftones withall: though it 
1s likely thefe inventions were much | 
bettered by the experience of after- 
AGES. 

The ufual form of thefe Catapul- 
te, was much after the manner of 
great Bows placed on Carriages, and 
wound up by the ftrength of feve- 
ral perfons. And from that great 
force which we find in leffer Bows, 
we may eafily ghefs at the greater 
power of thefe otherengines. °Tis 
related of the Turkifh Bow, that ic 
can {trike an arrow through a piece 
of fteel or brafs two inches thick s 
and being headed only, with word , 
it pierces Timber of eight inches. 
Which though it may feem incredi- 
| ble, 
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ble, yet it is attefted by the experience 
of divers unqueltionable witneffes. 
Barclay in his-deon animorum, a man 
of fufficient credit, affirms, that he 
was an eye-witnels, how one of thefe 
Bows with a little arrow did pierce 
through a piece of f{teel threé Biglers 
thick. And yet thefe Bows being 
fomewhat likethe long Bows in ufe a- 


mong{tus, were bent only by a mars 
immediate ftrength, without the help” 
of any bender or rack that are ufed to, 


others. 


Soine Turkith. Bows are of that 


i3¢ 


firength, asto pierce a plank of fix ine» 


chesin thicknefs, (1 {peak what I have 
feen) faith M. Fo: Greaves whis Pyfa- 
weodograpbhia. How much greater force 


then any we conceive to be impreffed . 


by the Catapulte 2 | | 
Thefe were foinetimes framed for 


the difcharging of twoorthree ,ttows “” 


together; fo that each of thei sight 
be directed unto a feveral dim: But it 
were ds eafie to contrive ther after the 
like manner for the carfiage of twenty 
arrows, o£ more; oh this figures — 
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torcetes, 
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of Turret 
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ufed atthe 
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andisthius 
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by Diodo- 
US. 
Sicul. Bib- 
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Both thefe kinds of engines wher 
they were ufed at the ficge of any 
City, were commonly carried ina 
great wooden Turret (firft invented 
by * Demetrius). It-was driven upon 
four wheels at the bottom, each of 
its fides being forty five cubits, its 
height ninety. . The whole was divi- 
ded into nine feveral partitions, every 
one of which did ‘contain divers’ én- 
gines for battery : from its ufe in the 
battering and taking of Cities it is 

3 {tiled 
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ftiled. by thename of Helepolis...;..-. 

He that would be informed-in: the 
nature of Bows,-let him cenfule Mer- 
fexnus De Balliftica &» Aconti finolegia, 
where.there are.divers fubtil inquiries 
and demonftrations, concerning the 
{ftreneth required to the bending 
of them to any diftance. “The force 
they have in the difcharge according 
to feveral, bents, the ftrength, réqui- 
red to be in the ftringof them, the fe- 
veral proportions of {wiftnels and 
diftance in an arrow {hot vertically, or 
horizontally,.ortranfverfally:... ~“ 

, Thole ftrange, effeds..ofthe Tur- 
kilh Bow (mentioned before) fomuch 
exceeding the force of others,. which 
yet, require far, .ereater. {trength: fog 
the bending of them, may probably 
be... afcribed ..either ,.to the. natural 
caule of attratlion by fimilitudeof ub» 


fiance (asthe Lord Bacon conjectures); 
E 


or.in thefe experiments the head .of 
the arrow. fhould be of the fame 
fubftance (whether fteel .or wood ) 
with that whichit pierces: Or cle 
to, that jx/e, proportion betwixt the 
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- weight of the arrow, and the {trength 
of the bow, which mmuft needs much 
conduce'to the forceof it, and may 
perhaps be®more exactly difeovered 
in thefe, then it is commonly tn o- 
thers. > ; . 


CaA P.> XIX. 
A comparifon betwixt thefe ancient Fine 
gines, and the Gun-powder infiruments 
now in ufe. Bey | 


T fhall not be altogether imperti- 
nent toinquirefomewhat concerning 
the advantages and difadvantages: be- 
twixt thofe Militay offenfive engines, 
ufed amongft the Ancients,. and thofe 
of thefe later ages. 
~ In whichinquiry there are two par- 
ticularsto be chiefly examined: 
4. The force of thefe feveral con- 
trivances, or the utmoft that maybe 
doneby'them. 
a. Their price, or the greatnefs of. 
the charges required unto them. 
1. As for the force'of thefe ancte 
Ee NG a ee eae et ERG 
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ent inventions, it may fufficiently ap- 
pear from thofe many credible rela- 


tions mentioned. before; to.which p, sero 
may be added that inFofephus, which Judaico, 


he fets down from his own eye-fight, 
being himfelf a chief Captain at the 
fiege of Fotapata, where thefe events 
happened. He tellsus that befides the 
multitude of perfons, who were flain 
by thefe Roman Engines, being not 
able to avoid their force, by reafon 
they ‘were placed fo far off, and out 
of fight; befides this, they did allo 


carry fuch great ftones, with fo great 
q = 


aviolence, that they did therewith 


batter down their walls and Towers. 
A great-bellied woman walking about 
the City in the day-time, had. her 
child ftruck out of her womb, and 
carried half a furlong from her. A fol- 
dier ftanding by his Captain Fofephus, 
on the wall, had:his head {truck off by 
another ftone fent from thefe Roman 
Engines, and his brains carried three 
furlongs off. 


To this purpofe Cardan relates p, 
éout of Ammianus Marcellinus, 4 anio. 
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Archimedes sor, abies, 
impetu fertur lapis ut 2x0 vifo lapide 
quaimets intad? barbari fuerint ab eo, 
deftiterunt a ils abierunt. Many 
feb: ign people being fo amazed at the 
frrange orce of thefe Engines, that 
they durft not conteft with thofe who 
were matters of fuchiave nt ions, °T1s 
frequently aflerted, that bullets have 
been melted in the air, by that ext're- 
mity ef violent motion imprelt from 
the {e {}i N$ oh 
Lux ddan Mean dhte tranf{cerberat aéra 
pluntbo, 
Et mediis liquide glandes innubibus 
exrant, 
So Lucav, {peaking of the fame 
Engines. 
lide fices Ge faxavolant, fpatiogne 
felute. 
Beras ox calide Lge relate pondcre 
ela node S, 
Which relations though they may 
fem fomewhat poct ical ead impro- 
co yer Li iviftotle AM mfelf (1) de Cela, 
“2 doth fappofe themeas un- 
as Pre rc whence itunay 
erred sthat t the force of thefesEns 
PILES 
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gines, does rather..exceed than,.come 


{hort of our Gun-powder inventions. | 


Add to this that opinion of a learn- 
ed man.( which I cited before.) that 
Archimedes in the fiege of Syracufe , 
did more michicf with his Engines, 
than. could have been wrought by: a- 
ny Cannons, had. they. been then in 
ule. od t na shoo 
Inthis perhaps,there may be.fome 
difadvantage, becaufe thefe Mathema- 
tical, Engines cannot be fo eafly and 
fpeedily:wound.up, and fo certainly 
levelled.as the other: may. ...4o, = 


a.-As for the'price.or.charges. of. 


both thefe, it may.be confidered ander’ 
three particulars : 

1) -Eheir making. | 

o., d heir, carrlage or conveyance. 


° 


a. Their charge,and difcharging, 


In all which-refpects, the Cancons 
now. inule, ,areof much, greater coit 
than thefe other inventions. 

tw Fhe making or price of thefe Gun- 
powder in{trumentsisextremely.expen- 
live, as may: be.eafily judged by the 
weight of theirimaterials. . A.whole 
Cannon 
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Cannon weighing commonly 8000 1. 
ahalf Cannon 5000,a Culverin 4500, 
a Demiculverin 3000; which whether 
it be m iron or brafs, muft needs be 
very coftly, only for the matter of 
them; befides the farther charges re- 
quired for the form and making of 
them; which in the whole muft needs 
amount to feveral hundred pounds. 
Whereas thefe Mathematical inventi- 


ons confifting chiefly of Timber , 


and Cords, may be mtich more cheap- 
ly made;~‘The feveral degrees of 
them which fhall' anfwer in propor- 
tion to the {trength ‘of thofe other, 
being at the leaft ten times cheaper 5 
that is, ten Engines: that fhall be of 
equal force either to aCannonor De- 
micannon, Culverin or Demiculverin, 
may be framed at the fame price that 
one of thefe will amount to: So that 
in this refped there is agreat inequa- 
lity. : 

a. As for the Carriage or convey- 
ance; awhole Cannon does require 
at thé leaft go men, or 16 horfes, for 
the draught of it; ahalf Cannon 46 
| 7 | men, 
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men, or 9 horfess a’ Culverin 50, men, 
or 3 horfes; a Demiculverin 36 men, 
or 7’ horfes; Suppofing the way’ to 
be hard and plain, ‘in which notwith- 
{tanding the moti6n' will bevery flow.. 
But if the pafflage prove rifing and 
fteep, orrotten and dirty, then’ they 
will require a much greater ftrength 
and charge for the conveyance. of 
them. Whereas thefe other inventt- 
ons are-in themfelves more light ( if 
there’ be ‘occafion for the draught of 
them) being eafily taken afunder into 
feveralsparts. And befides their ma- 
terials are to be found every where, 
fo that ‘they need not be carried up 
and down at all, but may be eafily 
made inthe place where they are to 
be ufed: ; 
2, The materials required to the 
charging of thefe Gun-powder in- 
{truments are very coftly. A whole 
Cannon requiring. for every charge 
40 pounds of powder, and abullet of 
64 pounds; ahalf Cannon 138 pounds 
of powder,and a bullet of 24 pounds; 
aCulverin 16 pounds of powder, and 
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abullet-of 19,.pounds; a Demicul- 
verin 9 pounds of powder,and a.bullet 
of 12.pounds:: whereas thofe; other 
Engines may be charged only with 
ftones,.or. (which..may ferve for ter- 
rour ) with dead, bodies, orany: {uch 
materials as every; place will afford 
without any colt... _ of Els 
So.then, put all.thefe together; IF it 


be fothat thofe ancient inventions did 
not. come {hort of thefe other in re- 
gard.¢f force, and.if,.they doo much’ 
‘xcel them in_diyers others. -refpects 5 
It fhould feem then, that they. aremuch 
more.commodious than thefe latter in- 
ventions, and {hould be preferred be- 
fore them. But this enquiry.cannot be 
flly..determined:.without. particular 
experience of both, i 
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| Lhat it 7s poffible to contrive fuch an 


artificial motion, as may be equally 


be frif £ with the Juppofed motion of the 


DCAUCHS. 


OR the conclufion of this Dit 
__ courfe, I thall briefly examine (as 
before concerning flownefs) whether 
it be poffible to contrive fuch an ar- 
tificial motion, as may be equal unto 
the fuppofed {wiftnefs of the hea- 
vens.. This queftion hath been for- 
merly propofed and anfivered by Car- 
dan,where he applies it unto the fwift- 
nefs of the Moons Orb ; but that Orb 
being the loweft of all, and confe- 
quently of a dul! and {luggith moti- 
on, In comparifon-to the reft; there: 
fore it will perha 
ent to underftan 
cerning the eighth foher 
ven. ae 
For the true refolation of this, jt 
Mould be firlt obferved , that amate 
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ble of fo great a celerity , as is ufually 

The earth aicribed to the Celeftiall Orbs, (asI 

a Planet, have proved elfewhere). And there- 

trop... fore the query is notto be underftood 

for any real and experiniental , but 

only notional and Geometrical con- 
trivanice. 

Now that the fwiftnefs of moti- 
on may be thus increafed, according 
to any conceivable proportion, will 
be manifeft from what hath been 
formerly delivered concerning the 
grounds and nature of flownefs and 
{wiftnefs. For according as we fhall 
fuppofe the power to exceed the 
weight; fo may the motion of the 
weight be {wifter than that of the 
powsr. . 
- But to anfwer more particularly: | |) 
Let us imagine every wheel in this ||) 
following figure to have an hundred | 

teeth in it, and every nutten: 
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It may then be evident, that one 
‘evolution of the firft wheel, will turn. 


the nut, and confequently the fecond 
wheel_on the fame axis ten times, the 
chitd 
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third. wheel a hundred times, the 
fourth reco'times, the fifth 10000, 
the Gixtha hundred thoufand times, 


- the feventh 1coc0co times, the eight 


roccooootimes,the ninth loeoe000e 
times, the Sails ToooOb0000 timess 
So that 1£ we fappofe the compafs of 


- thefe Sails tobe five foot, or one paces 


and that the firft wheelis turned about 
after the rate of one thoufand times in 
an hour : It will then. be evident,that 
the fails fhall be turned. 1e99000000000 
times, and. confequently fhall pafs 
toococcoo miles in thedame. {pace. 
Whereas a ftar.in the Aiquator, ( ac- 
cording to common Hypothefis ). does 
move but.42398437 milesin anhours 
and therefore -it, is evident that. ‘tis 
poflible,. Geometrically to. contrive. 
fuch an artificial motion,as fhall be of 
greater: {wiftnels than the. fuppofed 
revolutions of the heavens. 
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The Second Book. 


C H A P. L 
The divers kindof Aatomata,:or Self 
movers.Of Mills, and the contrivance 
of feveral motions by rarified air. A 
brief digrelfion concerning wind-gims 


Monaft the variety of artifi- 
cial motions, thofe are of 
moft ufe and pleafure, in 
“_.~.. Which, bythe application of 
fome continued f{trength, there is be- 
ftowed a regular and Jafting motion. 
Thefe we call the dvtiuata, or elf 
movers: which name in its utmoft la- 
titude, is fometimes afcribed unto 
thofe’ motions that ate contrived 
from the ftrength of living creatures, 
as Chariots, Carts, &c. But in its 
{trictnefs and propriety, it is only ap- 
pliable unto fuch inventions, wherein 
the motion iscaufed either by fomthing. 
bE that 
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that bélongs unto its own. frame, or 
elfeby fome external inanimate agent. 

Whence thefe. duriuare are eafily di- 
ftinguifhable into two'forts: 

1. Thofe that-aré moved by fome- - 
thing which 1s extrinfecal unto their 
own frame, as Mills by water or wind. 

9. Thofe thatrec¢etve their motion 
from fomething that does belongtothe 
frame it felf as Clocks, Watches, by 
weights, {prings, or'the like. 

Of ‘both which forts therehave-been 
many excellent inventions: Inthe re- 
cital of them, I fhall infift chiefly on 
fuch as are moft eminent for their-rari- 
ty and fubtilty. 

Amongft the cortuere that receive 
their motion from fome-external agent, 
thofe of more common ufe are Mulls. - 

And firft, the Water-mills, which are 
thought to be before the other, though 
neither the firft Author, nor fo much 
as the time wherein they were inven- 
ted is fully known. . And therefore 

Deinvents Polydor Virgil, refers them amongit 
ee other fatherle inventions. Ply in- 
Nat. Hit deed. doth mention them, .as_ being 
l18.c.t0; commonly ufed mehis ti me: and yet 
others 
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others affirm , that Bellifarius in the | 

teion of Fuftinian, did firft invent 

them: Whence Pawcirollus concludes, DeReperts 
that it is likely their ufe was for fome 7 *** 
{pace intermitted,and being afterwards 
renewed again,they were then thought 

to be firft difcovered. 

However ‘tis certain, that this in 
vention hath much abridged arid ad- 
vantaged the laboursof men, who 
were before condemned unto this fla- 
very, as now unto the Galleys. And ad Piftris 
as the force of waters hathbeenufeful am ~ 
for this,folikewife may it be contrived 
to divers other purpofes. Herein doth 
the skill of an artificer chiefly confift, 
in the application of thefe common 
motions unto various and beneficial 
ends; making them ferviceable not 
only for the grinding of corn, but 
for the preparing of iron or other oar, 
themaking of paper, the elevating of 
water, or the like. | : 

To this purpofe alfo are the Mills 


“that are driven by wind, which are 


fo much more convenient than the 
other, by how much their fituations 


re eafte and common. The 
f.thefe may Jlikewife be ac- 
various ufes:.as 

sae {carce-any, la- 

Tye te formance of. which 
ingenious artificer cannot. apply 
‘ To the faw: ing of Timber, the 
plowing of land, or any otherthedtke 
fervice aisha cannot be difpatched 
t ¢ 


t 1p 


peepsd, gee 


2 


+ 


he ordinary way, without muchtoil 
and tedioufnefs. Andit is a-wonder- 
ful thing to con fider, qaonnmEh mens 
labours ‘might be eafed and contracted 
in fundry particulars,: if {uch as were 
well skill lett in the pr inciples and ‘plas 


cifes of thefe Mechanic expert. 
ments... would but thorowly apply 
their EMG es. unto the wargement, of 
‘fauch inventions. | 

There are fome other motions by 
wind or air, which (though they are 
not fo-common as the other ),.. yet 
may prove of excellent, curiofity, and 


: fingular ufe. .Such.was. that mufical 
éf acrcell 
Pra abbei Ae » 
Epift. ad ble, which being {et in the fan- fhine; 
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pleafant harmony, but being remo- 
Ved into the fhade would prefently be 
come filent. The reafon of it was this : 
the warmth of the fun, working upon 
fome moifture within it, and rarifying 


the inward air unto fo great an exten- 
fion, that it mult needs feck for a vent 
or iffue, did ther cb i giv feveral mo- 
tionsunto the ‘init 
Somewhat of this 
lipiles, whichare concave Vetiels, 
fifting of fome fuch material as may 
indure the fire, havin 
at which they are filled with wa- 
ter, andout of which (whenthe 
d u 
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with a ftrong and lafting violence. © 
re. : i ete q 
Thefe are frequently ufed for the ex- 
* ° - y z cs ee es > e C %. eam ° 7 
citing and contracting of heat in tue 
f : : q 
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this purpofe mentioned in Cardaz > 
whereby a {pit may be turned ( with- 
out the help of weights) by the moti- 
on of theair that afcends the Chimney 5 
and it may be ufeful for the roafting 
of many or great joynts: for asthe 
fire mutt be increafed according tothe 
quantity of meat, fothe forceof the 
inftrument will be augmented propor- 
tionablyto the fire. In whichcontri- 
vance there are thefe conveniences a- 
bove the Jacksof ordinaryufe. 

1. It makes little or no noifein the 
motion. 

2. It needs no winding up, but will 
conftantly move of it felf, while there 
is any fire to rarifie the air. 

2, tis much cheaper than the other 
inftruments that are commonly. ufed 
to this purpofe. There being required 
untoit cnlya pairof fails, which muft 
be placed in that part of the Chimney 
where it begins to be ftraightned, and 
one wheel,to the axis of which the {pit 
line muftbe faftned, according to this 
following Diagram, 
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The motion of thefe fails may like- 
wife be ferviceable for fundry other 
purpofes , befides the turning of a 
{pit 5 forthe chiming of bells or other 
mufical devices; andthere cannot be 
any more pleafant contrivance for 
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_ continual and cheap mufick. It may be 
_ ufeful alfo for the reeling of yarn, the 
rocking ofa cradle, with divers the 
like domeftick occafions, For (as was 
{aid before). any conftant motion being 
_ given, it is eafie for an ingenious artifi- 
cer to apply it unto various fervices. 
=  Thefe {ails will always move both 
day and night, if there is but any 
fire under them, and {ometimesthough 
there be none: For if the air with- 
out be much colder than that within 
the room, then mutt this which is more 
Warm and rarified, naturally afcend 
through the chimney, to give place 
unto the more condenfed- and heavy, 
- which does ufually blow im at eve- 
ry chink or cranny, “as “experience 
 fhews. % 4 
Unto this kindof motion may be 
reduced all. thofe reprefentations of 
living - creatures, whether‘ birds, or 
beafts, invented by Ctefbias, which 
were for the moft part performed by 
the motion of air, being forced up 
either by rarefaction, with fire, or 
cle by compreffion, through the fall 
: : ! of 
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| of fomée heavier body, as water, which 

i | ‘by pofleffing the place of the air, did 

ie | thereby drive it to feck for fome other 

Vi] vent. 

| I cannot here omit (though it be not 
| altogether fo- pertinent })) to menti- 
| on that ‘late ingenious invention of 

uit | the winde-gun, which 1s charged by ; 
| the forcible compreffion of air, being 

injected through a Syringe 5 the ftrife | 

« | and diftention of the imprifoned air 

tin | ferving by the help of little falls or 

we | fhuts within; to {top and keep clofe 

41 | the vents by which it was. admitted. 

ie | Lheoforce of it in the difcharge. is 

| almoft €qual to our powder-guns. I 

.| have foundupon frequent trials (faith Phenome- 

Mer fennus) that a leaden bullet thot * preum- 

from one of thefe Guns againft a cae 

» | ftone wall, the fpace of 24 paces from 

‘| it, will be beaten. intoathin plate, 

| Ie would bea confiderable addition 

| to this experiment. which the fame 

Author mentions a little after, where- 

by he will make the fame charge of 

air to ferve for. the difcharge of feve- 

ral atrows or bullets after one a- 1 

nother, if 
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nother, by giving,the; air only, fo 
much room, as may,immediatly ferve 
toimprefs:a violence in fending away 
the arrow or bullet, and then fcrew- 
ing it down. againtoits former confine- 
ment, to fit it for another fhooting. 
But againft this there may) be many 
confiderable doubts, which I cannot 
ftand todifcufs. 


CAP. -If 
Of a failing Chariot that may without hor- 
fes bedriven om the land by the wind, 
as {hips are on the fea. 


PE HE force of wind in themotion 
of fails may be applied alfotothe 
driving of a Chariot, by whicha man 
may fail on the land as wellasby a fhip | 
on the water. The labour of horfesor | 
other beafts, which are ufually applied 
tothis purpofe,being artificially fuppli- 
ed by the ftrengthof winds. 
That fuch Chariots are commonly 
ufed in the Champion plains of Chzva, 
De incréa 13 frequently affirmed by divers credi- 
reas Me ble Authors. Boterws mentions that 


bium, ler, ent 
c.1o: they have been tried alfo in Spain, 


though 


at ~ 
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fod though with what fuccefs he doth not 
on | Ipecifie.But above allother experiments 
.,.| to thispurpofe, that failing Chariot at 
i». | Sceveling in Holland,is moreeminently 
siw | Yemarkable. It was madeby the dire- 
won| Ction of Stephinus, & is celebrated by 
we Many Authors. *Walchiusaifirms tt to * Febula- 
| beof fo great a fwiftnefS for itsmotion, 7°" 
| and yet of fogreat acapacity foritsbur-“-” 
| den. Ot in mediofreto fecundis ventiscom- 
| miffas naves, velocitatemultis parafaugis 
ul poft fe relinquat, c» pancarum horarune 
"| (patio, viginti aut triginta milliaria Ger- 
| wmanica continuo curfu emetiatur, concre- 
il | ditofa s fibi plus minus vectores fex aut de- 
Wl’ | cent,in petitum locum transferat,faciVimo 
Wi) wins ad clavune qui fedet nutu, quaque 
ll) werfune mininzo labore velis couuilfuns, 
(0 gezrabile boc continenti currus navigiune 
wi) drigentis. ‘That it did far exceed the 
i |. {peed of any fhip, though we fhould 
| fuppofe it to be carried in the open fea 
wl) withneverfo profperouswind: andthat 
iit, | Infome few hours {pace it would con- 
ie) vey 6orto perfons 20cr 30 German 
it) males, and all this with very little Ja- 
wt! bour of him that fitteth at the Stern, 
who 
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126 Dedalus; or, Lib. 2. 
who may eafily guide the courfe of it 
as he pleafeth. . | 

That eminent inquifitive man Pe7- 
reskius, having travelled to Sceveling 
for the fight and experience of this 
Chariot, would frequently after with 
much wonder mention the extreme 

.. {wiftnefs of its motion. Commemorare 
Z ee Jolebat fiuporem quo correptus fuerat cum 
ta eines. VEUto tran flatus citatiffimo non per fentif- 
kit, l. 2. cere tamen,nentpe tant citus erat quamven- 


more {wift and {trong,yet to paflengers 
in this Chariot it would not beat all 
difcernable, becaufe they did go with 
an equal {wiftnefs to the wind it felf- 
Men that ran before it, feeming to go 
backwards ; things which -{eem at a 
great diftance being prefently over- 
taken and left behind. Intwo hours 
{pace it would pafs from Sceveling to 
Putten, which are diftant from one ano- 
ther above 14. Horaria wulfaria faith 
the fame Author) that is more than 

twoand forty miles. 
Grotiusis very copious and elegantin 
the celebrating of this invention, ie 
the 


; 3 - Seat 4 we 
Se eas NFS earn eee pone iW 


tus. Though the wind were in it felf 
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| the Author of it, in divers Epigrams. 
Ventivolam Tiphys deduxitin equora navim, 
Jupiter in fellas, ethereamque domum 
| Interreftre folumvirtus Stevinia, nam nec 
| Tiphy tuum fuerat, nec Jovis iftud opus. 
ij And in another place, 
| Impojuit plauftro-vetantem carbafa, malum 
An potius navi, fubdidét tlle rotas ? 
—Seandit equas navis currus ruit acre protos 
Et merito dicas bie volat, illa‘natat. 


"| Thefe relations did at the firft em un- 
i! | to me, (and perhaps they will foto o- 
| thers )fomewhat ftrange and incredible. 
* | But upon farther enquiry I have heard 

"| them frequently attefted from the pars 


iw | ticular eye-fightand experience of {uch 
|] eminent perfons, whofe names I dare 
i J not cite in a bufinefs of this nature, 
i} which in thofe parts iso. very com: 


ti {mon, and little’ obferved, 


TR 


ie though Grotiws mentions an 


I have not met .with any: Author 
| who doth treat particularly concerning 
ithe manner of framing this’Chariot , 


\ 57 
Grotii Po. 


emata, 
Ep. t9. 


Ep. §. 


elegant gpig 45) 


i | de{cription of it in copper by one Gey. Gite 
v |wius ¢ and Howdins inone of ‘his large 


0: } Maps of Afia, does give another 


conje- 


Att | Ctural defcription of thelike Chariots 


= 


luted in China. 


|. The form of itis related tobe very 


i {imple and plain, after this manner - 
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The body of it being fomewhat like 


| aboat,moving upon 4 wheels of an e- 


qual bignefs, with two failslike thofe 
ina fhip; there being fome contrivance 
to turn and fteer it by moving a rudder 
which. is placed beyond the two hind- 
moft wheels: and for the {topping of it 
this muft be done either by letting 
down the fail, or turning it from the 
wind.Of thiskind they have frequently 
in Holand other little Veffels for one or 
two perfonsto go upon the ice, having 
{ledges inftead of wheels,being driven 
withafail; the bodies of them like 
little boats,that if theice fhould break, 
they might yet fafcly carry aman tipon 
the water, where the fail would be ftill . 
ufeful forthe motion of it._ go 
I have often thought that it would be 
worth the experiment to enquire,whe- 
ther or no fuch afailine-Chariot might 
not bemore conveniently framed with 
moveable fails, whofe forcemay beim- 
preft from their motion,equivalent to 
thofe inawind-mill. Their foremoft 
wheels (as in. other Chariots) for the 
greater facility, being fomewhat lower 
chanthe other,anfwerableto thisfigure. 
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Cap. 2: Meehanical Motions. 

Tn which the fails are fo contrived, that 
the wind from any Coaft will have a 
force upon them to turn them Bite 
and the motion of thefe fails mult need 
turn the wheels,and confequently ca iy 
on the Chariot it felf to any im 
Ct though fi lly. againft the wind) wh 
ther it halle directed. 

he chief doubt will be, whether 

in fuch a contrivance every little rug- 
gednefs or unevennefs of the ground , 


will not caufe fuch a jol ting of the. 


Chariot as to hinder the motion of 

its fails. But this perhaps (if it {hould 

prove fo,) is capable of feveral reme- 
les. 

Thave often wondred, why t none 
of our Gentry who live near great 
Plains, and fmooth Cham mpions, have 
attempted any thing to this purpofe. 
The experiments of this. kind being 
very pleafant, and not coftly: w. hat 
could be more delightful or better 
husbandry, than to make ufe of the 
wind which ol nothing, and eats 
nothing) inftead of horfes 2? This be- 
ing very eafie to be effected by. thofe, 

Mi the 
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the convenience of whofe habitations 
doth accommodate thenr for fuch ex- 
periments. 


—— 


Cia. 1. 
Concerning the fixed Automata, Clocks, 
Spheres, repre fenting the heavenly mo- 
F a aR Rae | GR Lee 3 
tions: The feveral excellenczes that 
are oft commendable in fuch kind of 
COMLTIVANCES. 


SHE fecond kind of dvrépare were 
@~— defcribed to be fuch Engines, as 
did receive a regular and lafting mo- : 
tion from fomething belonging to 
their own frame, whether weights, or 

{prings, &c. 
They are ufually diftinguifhed into 
euTbpare: 
Sade. fixed and ftationary. 
Sedyota, moveable and tranfient. 
1. The fixed are fuch as move on- 
ly according totheir feveral parts, and 
not according to their whole frame 5 
In which, though each wheel hath a 
diftin® rotation, yet the whole doth 


as Gill remain unmoved. The chiefeft 
{ kind 
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kind “of thefe are the Clocks and 

Watches in ordinary ufe, the framing 

of which is fo commonly, known by 

every Mechanick, that I fhall not 

trouble the Realer with any explica- 

tionof it. He that defires fuller fatif- 

fa@ion, may fee them particularly 

deferibed by * €ardan,+D. Flood, and *De Pi ani 

others. ‘e ce 
The firft invention of thefe (faith + trad. 2: 

Pancivellus) was taken from that ex-, Pt 7.11. 

periment in the multiplication of Repo 

he fpeaks. of an uRromene whereby pis red, 

a man may know how many miles 19%!4# 

or paceshe doth go in any {pace of 

time, whether or no he do pafs by 

water in a boat or fhip, or by land 

in a Chariot or Coach: they have 


been contrived alfo intolittle A pie 
n{trume Its Ke which after a man 
pap walked 


ed a whole day $e ther, 
he may eafily know how many fteps 
hehathtaken. I forbear to enter up- 
on a larger explication of thefe kind 
of Engines, becaufe they are imper- 
tient unto the chief bufinefs that 
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I’ have propofed for this difcourfe. 
The Reader may fee them more par- 
ticularly defcribed in the above-cited 
*subtil: place of Vitruvias, in™ Cardan. 4 Befe 
Maes jonius, and others; I have here ‘only 
ial ge mentioned them, as being the firft oc- 
Weekgr de cafion of thechiefelt curtuera that are 
fecret... now inufe, 
"3 &32- OF the fame kind with our Clocks 
and Watches (though perhaps more 
Mention- elaborate and fubtil ) was that {phere 
oie He invented by Archimedes , which did 
cul. Que, Yeprefent the heavenly motions: the 
l..item diurnal and annual courfes of the 
De wnat. fun, the changes and afpetts of the 
: brated inthe writings ‘of the Ancients, 
particularly in-that known Epigram of 
Clandian : 


Fupiter in parvo cumcerneret ethera vitro, 
Rifit, c& adSuperos talia ditta dedit 5 

* The fe- Huccine mortalis progreffa potentia curd & 
cretforce  /@m mens se fragils luditur orbe labor. 
from Fura poli, rerumque fidem, lege/que Deorums, 
whichthe Ecce Syracufinstranftulit arte fenex. 
motion  J#elufius varius famulatur ™* [piritus affris, 
Was im~ Ex vivuu certis motibus urget opus. 
Pe es Ber. 


De . . , 
“Moon, &c. This is frequently cele- | 
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| PRercurrit proprinm mentitus Signifer annum 4 

Ex finulata novo Cynthia meafe redit. 

tel |. Famg 5 Juni volvens audaxindaltria mundum i 

| Gaudet, & humana fidera mente regit, il 

Quid falfo infontem tonitru Salmonea mir or 2 
eAimula nature parva reperta manus, 


Excellently Tranflated by | 
T. Randolph. ia ‘ 


Sove faw the heavens fram’d in.a little glafs, 
And laughing, to the gods thefe words did pafs ; | 
Comes then the power of mortal cares fo far ? | 
| In brittle orbs my labours acted are. \e 
| The ftatutes of the Poles, the faith of things, | 
The laws of Gods, this Syracufian brings | 
Hither by art: Spirits inclos’d attend 
Their feveral fpheres, and with fet motions bend. 
Fine | The living work: each year the feigned Sua, 
Each month returns the counterfeited Moon. aus 
And viewing now her world, bold induftry Te 
Grows proud,to knowthe eavenshis fubjects be. 
Believe, Salmoneus hath falfe thunders thrown, 
For a poor hand is natures rival grown. 


qv ‘ 4 : . 97% 2 y i a m 
But that this Engine fhould be made 
3 ut ct . AfBit Is. 
it Oe. LUA AantIUS Jn bbe bis 2 2 


of eglafs, is {carce creatb! 
mentioning the relationof it, affirms 
it to confilt of brafs, whica is more 
likely. Jt may be the outfide or cafe 


7 
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was glafs, and the trame it felt or 4 
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of this Sphere, breaks out into this 
quzre, - Note igitur “wmiraculoruie omnti- 
wie tear tianin miraculune eft homo? He 
might have faid Mathematicus: And 
another -to-this purpote , Sic manus 
ejus naturam, ut naturaip fee pani 1ii- 
tata putetur. Pappustellsus, that Archi- 
medes writa Book de § ng éropeia con 
cerning the manner of fr framing {uch 
Engines,and after him Pofidonius com- 
pofed another difcourfe on the fame 
fubje&, though now either the igno- 
rance or the envy of time hath de- 
prived us of boththofe works. And 
yet the art.it felf 1s not quite perifhed, 
for we read of divers thelike contrivan- 
ces in thefe latter times... Agrippa: af- 
firms that he himfelf had feen fuch a 
ip here,at id Razuts tels us hoy w he be | 
twoof themin Paris, the one brought © 
thither among! t other fpoils from 
Sicily, and the other out ee Gei WAL. 
And it is Sohail reported, that 
there is yet fuch a {pt vere at Straf- 
burgh in Germany. Rivalins relates 
, how Marinus Burgefiusa Norman ma Ms 
two of them in ches for the Kin 
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Cap. 3. Mechanical Motions. 
And perhaps thefe latter (faith he) 


were more exact than the canine rt, be- 
caufe the heavenly revolutions are 
now much better underftood then be- 

fore. And befices, 1t is queftionable , 
whether the ule of fteel “Eprings was 
known in thofe ancient timeés; the 
application of which unto thefe ‘iid 
oe {oheres muft needs be much more 

convenient then weights. 

"Tis related alto of the Conful 
Boethivs, that amongft other Mathe- 
matical contrivances, ( for which he 
was famous) he madea {phere to: re- 
€ 


prefent the Suns motion, which was 
fo much admired. and talked of in 
thofe tii 1€S, that G ii 1dib: aldus King of 
Burguadie, did put tag fend over 


3 iy ae 
Embafladors to Lbeodoricus the Em- 
perour, with imtreatic ae the would 
% ; } 
be a means to tiarcte one of thefe 


o 


one ny ee 2 2) rae Rik! 
{fpheres from Boethins, the Emperor 
i 445 70 D> oA % “ Pea |e i - f aie 
thinkine herel ake his kingdom 


more famous and terrible unto rep 
‘< 


", 


Nations, doth write anEpifile to Boe 
thius, pertwading him to {end Hig 
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Caffiodor: 
Chron. Pes; 
Dertins 
praf. ad 
Confolar, 
Philof, 


Daedalus; or, Lib. a, 
quod viderint 2 Quoties hanc verita- 
tem luforia fomnia putabunt ¢ Et quan- 
do fuerint a ftupore convert, non aude 
bunt fe equales nobis dicere, apud quos 
feiunt fapientes talia cogitaffe. So much 
were all thefe kind of inventions ad- 
mired in thofe ruder and darker times; 
whereas the inftruments that are now 
in ufe amongf{t us ( though not fo 
much extolled) yet do altogether 
equal (if not exceed ) the other both 
in ufefulnefs and fubtiltry. The chief 

Ppha,rir-Clt Of thefe former Engines receiving 
gil. de is- their motion from weights, and not 


vegt-rerum from {prings, which (as I faid before ) 


1. 200.5. ie : 5 ish ere 
Cardan are of jater-and more excellent inven- 


Subt.i.17, C10N. 

os The particular circumftances for 
which the Avtomota of this kind, are || 
moft eminent, may be reduced to thefe | 
four. 

1. The laftingnefs of their motion, 
without needing any new fupply ; for 
which purpofe there have been fome 
Watches contrived to continue with- 
gut winding up for a week together, 
ar longer. 

Se 2, The 
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9. The eafinefS and fimplicity of 
their compofition; Art it {clf being 
but the facilitating and contracting of 
ordinary operations, therefore the 
more eafie and compendious fuch in- 
ventions are, the more artificial fhould 
they be efteemed. And the addition 
of any fuch unneceflary parts, as may 
_be fupplied fome other way, isa fure 
fign of unskilfulnefs and ignorance. 
Thofe antiquated Engines that did 
confift of fuch a needlefs multitude 
of wheels, and fprings, and fcrews, 
(like the old hypothefis of the heavens) 
may be compared to the notions of a 
confufed knowledg, which are al- 
ways full of perplexity and complica- 
tions, and feldom in order 5 where- 
as the inventions of art are more re- 
gular, fimple and perfpicuous, like 
the apprehenfions of a diftintt and 
thoroughly informed judgment. In 
this re{pect the manner of framing 
the ordinary, Automata, hath been 
much bettered in thefe latter times 
above the former, and {hall hereafter 
perhaps be yet more advantaged. 
| Thele 
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Thefe kind of experiments (like all 
other humane arts ) receiving additions 
from every days ex; Spi a 

To this purpofe there is an inven- 
tion confifling only of one hollow 
orb or wheel, whereby the hours 
may be as truly diftinguifhed, as by 
any. ordinary clock or “watch. This 
wheel fhould be divided into feveral 
cavities, through each of which. fuc- 
ceflively either fand or water mutt 
be contrived to pafs 3 the heavinefs 
of thefe bodies (being always in the 
afeending fide of the wheel) muft 
be counterpoifed bya plummet that 
may be faftned about the pulley on 
the axis: this plummet will leifurely 
defcend, according as the fand by 
running out of one cavity into be 
next, doth make the feveral bs 
the wheel lighter or heavier, a 
confequently “there will be Las 
an ‘equal and nee moti 
may be ealily ap 
ction of hours. 

3. The multitude and variety 
thofe fervices for which they m 
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be ufeful: Unto’ this kind may we 
refer thofe Watches, by which a man 
may tell not onlythe hour of the day, 
but the minute of the hour, the 
day of the month, the age and a: 
Sp of the iat Of this na- 


ed by "Walebins which though it 
were but two or three inches big, yet 

ould both wake a man, and OF it 
elf | light a’ candle for him at any fet 
hour of.the night... And.thofe 


weights or fprings which are of fo 
ereat.force as toturn.a mill, ( as fome 


at , a t é ae Fe 2 — Z 
4.. The Jittlenefs of their. frame. 
T. eee eae ce : 
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of the Enoine doth much commend 
C7 
¥ i= a els aa yt The Ar rt tificer 5 ° t thi 
eres oak aks Qa Rate AIC] -O is 
y yeas 2 ha y f 
pu pofe there have been W ae s con- 
° > 1 a ‘s —~ 
pee in the formand quant tity a 


© 
wel for.the ear, where the ftriking 
af the minutes may con (ondy, mn: 


per unto us, how our 
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Jacks no 
bigger 
than a 
walnut,to 


~ turn any 


joint of 
meat. 
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De fubtil. away by. a {wift fucceflion. Cardaz 
: ey te tells usof a Smith who made a Watch 
"nthe Jewel of aring, to be worn on 

the finger, which did fhew the hours, 
(non folum fagitta, fed idiu) not on- 
ly by the hand; but by the finger 
too (asI may fay.) by pricking it every 
hour. 


CAP. IV. 
Of the movable and Gradient Automota, 


reprefenting the motions of living 
creatures, various founds, of birds, or 


beafts, and fome of them articulate. 


m“Hus much of thofe Automata, 
& which were faid to be fixed and 
{tationary. 
The other kind to be enquired after, 
are thofe that are movable and tran- 
fient,which are defcribed to be {uch en- 
gines as move not only according to 
their feveral parts, but alfo accord- 
ing to their whole frames. .Thefe 
are again diftinguifhable into two 
forts : | 
1. Gras 
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1. Gradient. 
2. Volant. f 
8. The Gradient or ambalatory, are P41 

° Menone . 
fuch as require fome bafis or bottom 4a —,- 
to uphold themin their motions. Such Ws. 1.1.6.3. 
were thofe ftrange inventions ( com- 
monly attributed. to Dedalus ) or felf- 
moving ftatues, which ( unlefs they 
were violently detained) would of 
themfelves run away, * Arzftotle af- 
firms that Dedalus did this by putting 
quick-filver into them. But thiswould 
have been too grofs a way for fo ex- 
cellent an Artificer 5 it is more likely 
thathe did it with wheels and weights, #iad. 18. 
Of this kind likewife were Vulcans 
Lripodes, celebrated by Homer, that There 
were made to move up and down the have beey 
houfe, and fight with one another. He @llochari- 
might as well have contrived them into es Keke 
Journey-men ftatues, each of which force of 2 
with ahammer in his hand fhould have {pring 


* Dé Ani-~ 
MA1L.5.6.2% 


worked at the forge. PS 
x ge 2 ci itnhin 
But amongft thefe fighting ima- .4... 


ges, that in Cardam may deferveamen- De varies. 
tion, which holding in its hand a gol- rerum. 

den apple,beautified with many coltly 412.658. 
Jewels 5 
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Jewels 3 if any man offered to take it, 
the {tatue prefently fhot him to death. 
The touching of this apple ferving 
to difcharge feveral fhort bows, or 
other the like inftruments that were 
fecretly couched within the body of 
the image. By fucha treachery was 
King Chennetus murdered (as Boethius 
relates ). 

It. is fo common an experiment in 
thefe times to reprefent the perfons 
and actions of any ftory by fuch felf- 
moving images, that I fhall not need 
to explain the manner how the wheels 

et ie and. {prings are contrived within 
have been “HEM. ; 
other ine Amoneft thefe gradient. Automata, 
ventions that iron Spider mentioned in Wal- 
tomove - chins, is more efpecially remarkable, 
ontne Wa- : ° : ‘ 

ce which being but of anordinary big- 
Navigium nefs, befides the outward fimilitude; 
[rong 29a (which was very exact) had the fame 
fii remigii kind of motions witha living{pider,and 
autorm, aid creepupand downasif it had been 
faciamaul- alive. It muft needs argue a wonder- 
fo negoti®s. fall art, and acuratenefs, to contrive 


faith Seas . ; 
liger, Zx- all the inftruments requifite for fuch 


4 
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‘tt 1a motion in fo {mall a frame. 


FS 


|. There hath been alfo other motions 
|contrived from Magnetical qualities, 


| which will {hew the more wonderful, 


we | becaufe there isno.apparent reafon of 
¢ (their motion, there being not the leaft 
wg pCOntiguity or dependance upon any 


| other body that may occafionit; but 
oie e 2 ty 45 
}1t is all oneas if they fhould move 


i) | Bp and down in the open air. Get a 
y | glafs fphere, fillit with fuch liquors 


.}as may be clear of the fame colour, 


= 
re) 


=~ 


me | 


«(| Immixable, fuchas are oyl of Tartar, 
\] and fpirit of wine: In which, ‘it is 
i 1 eafie fo to poife alittle globe or other 
] 


iftatue, that it fhall {wim in the cen- 
|ter. Under this glafs {phere, there 


1 fhould be a loadftone concealed, by 


themotion of which, the ftatue (ha- 
1 


ving a needle touched within it) will 
] move up and down, and may be con- 


1 
» | trived to fhew the hour orfign. See 
/ 


| feveral inventions of this kind in Kir- 
| cher de arte Magnetica, 1. 2. 
There have been fome artificial 


‘@| Images, which befides their feveral 
{ poftures in walking up and down, 


have 
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have been made alfo to give feveral. 
founds, whether of birds, as Larks, 
Cuckooes,&c. or beafts,as Hares,Foxes. 
The voices of which creatures thal] be 
rendered as clearly and diftin@ly, by 
thefe artificial images, as they are by 
thofe natural living bodies, whichthey 
reprefent. 

There have been fome inventions 
alfo which have been able for the 
utterance of articulate founds, asthe 
{peaking of certain words. Such are 
fome of the Egyptian idols related 
to be. Such was the brazen head 
made by Fryer Bacov, and that ftatue 
in the framing of which Albertus Mag- 
nus be{towed thirty years, broken by 
Aquinas, who cameto fee it, purpofe-. | 
ly that he might boaft, how in one’, 
minute he had ruined thelabourof {o 
many years. 

Now the ground and reafon how’ | 
thefe founds were contrived, may be 
worth our inquiry. 

Firft then, for thofe of birds or 
beafts, they were made from fuch 
pipes or calls, as may exprefs the a 

vera 
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veral tones of thofe creatures which 
are reprefented: thefe callsare fo com- 
monly known and ufed, that they 
need not any further explication. 

But now about articulate founds > 


177 


there is much greater difficulty: Wal- rab. 3 


chius thinks ‘i poffible sentirely to 
preferve the voite, or anv words {pos 
ken, ina hollow trunk, or pipe, and: 
that this pipe oeing rightly opened, 
the words will come out of it in the 
{ame order wherein they were {poken. 
Somewhat like: that cold: Countrey) 
Where the peoples. «difcourfe doth 
freezean the airall. winter,and may 
be heard in the next Summer, or at a 
great thaw. But this conjecture will 
need no refutation, 
The more fubftantial way for fuch 
adilcovery, 1s by marking how nature 
her felf doth imploy the feveral in- 
{truments of {peech, the tongue, lips, 
throat, teeth, &c. Tothispurpofe the 
Hebrews have afligned.each letter 
unto its proper inftrument. And be- 
fides; we fhould obf{erve what inartt- 
eulate founds. do refemble any of 
| the 
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Ara the particular letters. Thus we may: 
nan gig. HOte the trembling of water to belike 
Exper.rg9 the letter L, the quenching. of | hot 
zee. — things to the letter Z, the found-of 

ftrings, unto theletterNg, the jirking 

4 (of afwitch the letter 2 , &es By: an 
exact obferva tion of thefe particulars, 
it‘is ( perhaps ) poflible tomake a fta~ 
tue {peak fome words. 


wOA Bi'o¥, W 
Concerning the poffibility of framing ax 
Ark for fubmarine Navigations,: I he 
difficulties and conveniences of fuck 


a contrivance. 


"T will not be altogether imperti- 

| oe unto the difcourfe of thefe gra- 

afi. de dient Automata, to mention what Mer- 
Mugneris fennus doth fo largely and pleafantly 
proprie- defeant upon, concerning the making 


tidus: of a. (hip, wherein men may fafely 


{wim under water. 
That fuch a contrivance is feafible 
‘and may be’ effected, is beyond all 
queftion; becaufe it hath been rai 
¥ 


OUR ITS 
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dy experimented here in Exgland by 
Cornelius Drebles but how to improve 
it unto publick ufe andadvantage, fo 
as to be ferviceable for remote voya- 
ges, the carrying of any confiderable 
number of men, with provifions and 
commodities, would be of fuch ex- 
cellent ufe as ‘may deferve fome fur- 
‘ther inquiry. 3 | | 
Concerning which there are two 
things chiefly confiderable : 
many difficulties with their 
The4 remedies. 
great conveniences. | 
1. The difficulties are generally re- 
ducible to thefe three heads. 
“4. The letting out, or receiving in 
at | anything, as there fhall be occafion,’ 
| = without the admiffion of water. IF 
jw | athave not fucha convenience, thefe 
it!) ‘kind of voyages muft needs be very 
jit | dangerous and uncomfortable; both 
i) | by reafon of many ndifome offenfive 
| things, which fhould be thruft out, 

(i | and'many other needful things which 

| fhould be received in. Now herein 

| willconGft che difficulty, how to con- 
ie | N 2 trive 
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trive the opening of this veffel fo, that 
any thing may be put in or out,..and 
yet the water not rufh into it with 
much violence, as it doth ufually in 
the leak of a fhip. : 

In which cafe this may be a proper 
remedy 3, let there be certain leather 
bags made of feveral.bigneffes,which 
for the watter of them fhould be both 
iradiable for the ule and managing of 
them, and /?roxg tokeep out the wa- 


“ter 5, for the figure of them, being long 


and open at both ends.. Anf{werable 
to thefe, let there be divers windows, 
or open places in theframe of the thip, 
round the fides of which one end.of 
thefe bags may be fixed, the: other 
end coming within the fhip being. to 
epen and fhut asapurfe. Now.if we 
fuppofe this bag thus. faftned, to be 
tyed clofe about towards the wine 
dow, then any thing that is to be fent 
out, may be fafely put into that end 
within the {hip, which being. again 
clofe {hut,and the other end lootened, 
the thing may befately fent out with- 
out. the admiffion of any water.: 
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So again, when any ‘thing isto be 
taken in, it muft be firft recetved in. 
to that part of the bag towardsthe 
window,which being (after the thing 
is within it )clofetyed about,the other 
end may then be fafely opened. It is 
eafie to conceive, how by this means 
any thing or perfon may be {ent out, 
or received in, as’there fhall be cca- 
fion; how the water, which will per- 
haps by degreesieak into {everal parts, 
may be emptied out again, with di- 
vers thelike advantages. Though if 
there fhould be any leak at the bot- 
tom of theVetlel, yet very little wa- 
ter would get in, becaufeno air could 
get out. 

2. The fecond difficulty in fuch 
an Ark will be the ction or frxing of 
Ht according to occafion 3 The direét- 
ing of it to feveral places, asthe voy- 
age {hall be defigned, without which 
it would be very ufelefs, if it were 
to remain only in-one place, or were 
to remove only blindfold, without a- 
Dy certain direction; And the con- 


“| - tadvance of this may feem very diff- 
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aa — cult, becaufethefe fubmarine Naviga- 
ae gators will want the ufual advantages 
JEM of winds and tides for motion,and the 
fight of the heavens for direction. 
But thefe difficulties may be thus 
remedied 5 As for the pregreffive mo- 
tion of #4 this may be effected by the 
help of feveral Oars, which in the 
outward: ends of them, fhall be like 
the finsof a fifh to contraét and dilate. 
The paffage where they are admitted 
into the fhip being tyed about with 
‘fuch leather bags (as were menti- 
oned before) to keep out the water. 
It will not be convenient perhaps that 
the motion in thefe voyages fhould 
bevery {wift, becaufe of thofe obfer- 
vations and difcoveries to be made at 
OF bottom of the fea, which ina lit- 
le fpace may abundantly recompence 
fs flownefs of «ss progrefs. 
_ If this Arkbe fo ballaft as tobe of 
equa] weight with thelike magnitude 
of water, ft will then be eafily movable 
in any part of it. 
| Astorthe afcent of it, this may be 
ealily contrived, if there be fome great 
Ww eight 
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| -weightat the bottom of the fhip ( be- 
ws | ing part of its ballaft) which by fome 
ie) cord within may be loofned from its 
As this weight islet lower, fo will the 
\y | {hip afcend from it (if need be) to the 
«. | wery furface of the waters andagain, 
as it is pulled clofeto the fhip,fo willic 
defcend. 
| For direction of this Ark, the Mari- 
| ners needle may: be ufefulin refpect of 
wl | the latztude of places; and the courfe 
41 of this (hip being more regular than 
others, by reafon it is not fubject to 
Tempefts or unequal winds, may more 
certainly guidethem in judging of the 
longitude of places. 
2. Butthe greateft difficulty of all 
.| — will be this,showthe air may be fuppli- 
;,( edforrefpiration: How conftant fires 
may be kept in it for light,and the dred- 
fing of food; how thofe viciflitudes of 
rarefaction and cendenfation may be 
maintained. 
It is obferved, that a barrelorcap, 
whofe cavity will contain eight cu- 
| bical feet of air, will not fervea 
)" | Urinator or Diver for refpiration, a- 
N 4 bove 
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‘bove one quarter of an hour’; the 
breath which is often fucked in and 
out, being fo corrupted by the mix- 
ture of vapours, that nature rejects it 
as unferviceable. Now in an houra 
man will need at leaft 360refpirations, | | 
betwixt every one of whichthere hall | | 
be rofecond minutes,andconfequently | + 
a great change and fupply of air will | : 
be neceflary for many perfons, and | /i 
any long fpace, 

And fo likewife for the keeping of | 1 
fire; aclofe Veffel containing ten cu- 
bical feet of air, will not fuffer a 
wax candle of an ounce to burn in it 
above an hour before it be {uffocated , 
though this proportion (faith Merfex- 
zus doth not equally increafe for fevee 
ral lights, becaufe four flames of an | 
equal magnitude will be kept alive | 
the {pace of 16 {econd minutes, though 
one of thefe flames alone in the 
fame Veflel will not laft above ag , 
orat molt 20 feconds, which may be 
eafily tricd in large gla bottles, ha- 
ving wax candleslightedinthem, and | , 
With their mouths invertedin water. | 4 
a For 

| 
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For the refolution of this dificul- 
ty, though I will uot fay that a man 
may by cuftome ( which in other 
things doth produce fuch ftrange in- 
credible effects) be inabled to live in 
the open water as the fifhes do, the 
infpiration and expiration of water 
ferving inftead of air, this being ufu- 
al with many fifhes that have lungs; 
yet it iscertain that long ufe and cu- 
{tome may ftrengthen men againtt 
many fuch incoveniences of this 
kind, which to unexperienced perfons 
may prove very hazardous: and fo it 
will not perhaps be unto thefe fo ne- 
ceflary, tohave the air for breathing 
fo pure and defecated as is required 
for others. 

But further, there are in this cafe 
thefethree things confiderable. 

1. That the Veffel it felf fhould 
be of alarge capacity, that as the air 
in it is corrupted in one part, fo it 
may be purified.and renewed in the 
other: or if the meer refrigeration 
of the air would fit it for breathing, 
this might be fomewhat helped with 
; ) bellows. 


_ Efarenon. 
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bellows, which would cool it by mo- 
tion. 

2. It is not altogether improbable, 
that: the lamps or fires in the middle 
of it, ike the reflected beams in the 
firft Region, rarefying the air,and the 
circumambient coldnefs towards the 
fides of the Veffel, like the fecond 
Region, cooling and condenfing of it, 
would make fuch a viciflitude and 
change of air, as might fit itfor all its 
proper ufes. 

3. Orif neither of thefe conjeQures 
will help, yet Merfezuus tells us in 
another place, that there isin France 
oneBarricus a Diver, who hath lately 
found out another art, whereby a man 
might eafily continue under water 
for fix hours together; and where- 
as ten cubical feet of air will not 
ferve another Diver to breathe in, 
for half an hour, he by the‘ help 
of a cavity, not above one or two 
foot at moft, will have breath enough 
for fix hours, atid alanthorn fcarce 
above the ufual fizeto keep a candle 
burning as long as.a man pleafe, which 


(if 
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(4f it be true;7and were commonly 
known.) might: be a fufficient help 
againtt this greateft difficulty. 

As for the many advantages and 
conveniences of {uch a contrivance,it 


‘tit is not eafie to recite them. . 


1. ‘Tis private; a man may thus 
go to any coaft of the world invitfi- 
bly, without being difcovered or pre- 
vented inhis journey. 


2. Tis fafes fromthe uncertainty of 


Tides, andthe violence of Tempefts, 
which do never move the fea above 
five or fix pacesdeep. From Pzrates 
and Robbers which do fo infeft other 
voyages; From ice and great frofts, 
which do fo much endanger the paf- 
{ages towards the Poles. 

2. Ie may be of very great advan- 
tage againfta Navy of enemies, who 
by this means may be undermined in 
the water and blown up. 

4. le may be of fpecial ufe for the 
relief of any placethat is befieged by 
water, to convey unto them invifible 
fupplies: and folikewife for the furpri- 
falof any place that 1s acceflible by 
water. 5. It 
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5. Itmay be of unfpeakable benefit 
for fubmarine experiments and difco- 
Verles: as, 

The. feveral proportions of fwift- 
mefs betwixt. the afcent.of a bladder, 
cork, orany other light fubftance, in 
comparifen to the defcent of {tones 
or lead. The deep caverns and {ub- 
terraneous paflages where the fea. 
water inthe courfe of its circulation, 
doth vent it {elf inte other places, 
and the like. The nature and kinds 
of fifhes, thefeveral arts of catchin 
them, by alluring them with lights, 
by placing divers nets about the 
fides of this Veffel, {hooting the 
greater fort of themwith guns, which 
may be put out of the thip by the 
help of {uch bags as were mentioned 
before, with divers the like artifices 
and treacheries, which may be more 
fucceflively practifed by fuch wholive 
fo familiarly together. Thefe fith 
may ferve not only for food, but for 
fewel likewile, in refpect of thatoyl 
which may be extra¢ted from them 5 
the way of drefling meat by lamps, be- 


ing 
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‘| ing in many refpetts the moft conve- 
“| nient for fucha voyage. 
mu) Phe many freth {prings that ‘ may 
| probably be met with in the bottom 
““ of the fea, will ferve for the fupply 
|) of drink and other occafions) | 
ll). But aboveall, the difcovery of fub- 
mf - marine treafuresis more efpecially con- 
‘| fiderable, not only in regard of what 
(| hath been drowned’by wrecks,but the 
4 feveralpreciousthingsthat grow there, 
7 as Pearl, Coral Mines, with #nnume- 
‘tis § rable other things of great>-value, 
ti) which may be much more ealilyfound 
i, Outy-and: -fetcht'up’ by theichelp of 
tied this, than by any other ufual: suse of 
fit] the Urinators. | 
| Te which purpofe;.: this great 
itt) Veflel may have:fome Jefler:* Cabins 
ot tyed about it, at various diftances, 
its] Wherein feveral perfons, as Scouts, 
qe] may be lodged for the taking of ob- 
ie] fervations, according as the Admiral 
| fhall direst them. Some of them be- 
iv] ing frequently fent up to the furface 
yl} Of the water, as there fhall be occa- 
a | fion, 
| Alt 
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All kind of arts. and manufa@ures 
may be exercifed m this Veflel. » The 
obfervations made by it, may be both 
written, and (if neediwere) printed 
here likewife. Several Colonies may 
thus inhabit, having their Children 
born and bred up without the know- 
ledg of land; who:could not chute but 
be amazed with ftrange conceitsupon 
the difcovery of ‘this upper world): 

fam not able to judge what-other 
advantages theremay be fuggefted, or 
whether experiment would fully: an- 
{wer to thefe notional conjectures. But 
however, becaufe the invention did 
unto me feem ingeniousand new;being 
not impertinent to the prefent exiqui- 
ry, therefore I thought it might be 
worth the mentioning. : 


Dedalus; or; Libiq: 
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i enh N.S Aaa sb 
jy OF the -volant Automata, Archytas his 
‘pi . Deve, and Regiomontanus his Fae 
<p! gle. The polfibility and great ufeful- 
‘ia | - 2efs of fuch inventions. 


4) CR CHE zolant or fying Automataare 
rh fuch Mechanical contrivances,as 


yi | have a felfmotion, whereby they are 
“4 carried aloft in the open air, like the 


e flight of Birds. Sach wasthat wooden 


‘4 of Tarentum, and one of Plato's ac- 
| quaintance. And. that wooden Fa- 
j gle framed by Regiomontanusat No-. 
| remberg, which by, way of triumph, 
} ‘did fly out of the City to meet Charles 
") the fift..Fhis later Author is alfo re- 
} ported.to have made an iron fly, Que 
) ex artificis manu egref[a, convivas cir 
| cumvolitavit, tandemque veluti defeffa 
4) ¢@ Doveini manus reverfa efi, Which 
Ml when he invited any of his friends, 
| would fly to each of them roundthe 
| table, and at length (as being weary) 
return unto us Matter. 


Cs Cardan 


Dove made by Archytas, a Citizen Pik lane 
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Cardan f{eems to doubt the poffibi- 
lity of any fuch contrivance; hisrea- 
fon 1s, becaufe the inftruoments of ig 
muft be firm, and {trong, and confe- 
quently they will be too heavy to 
be carried by their own force ; but 
yet ( faith he ) if it bea little helped 
in the firft rifings and if there be any 
wind to affift it in the flight,then there 
is nothing to hinder, but that fuch 
mhotions: may be poflible. So that 
he doth in effe& grant asmuch as may 
be fufficient for the truth and credi€ 
of thofe ancient relations; and to 
diftruftthem without a ftronger argu 
ment, muft needs argue a blind and 
perverfe incredulity. As for his ob- 
jeCtion concerning the heavinefs of 
the materials in {uch an invention, it 
may be anfwered, that it is eafie to 
contrive {uch {prings and other inftru- 
ments, whofe ftrength (hall much ex- 
ceed their heavinefs. Nor can he 
fhew any caufe why thefe Mechani- 
cal motions may not be as ftrong’, 
(though not fo lafting) as the natural 
{trength of living creatures. 
Scaliger 
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Scaliger conceivesthe framing of fuch 542i. 
volant Axtomata, to be very eafie. ates 
Volantis columbe machinulam, cujus au- ae 
toren Archytam tradunt, vel facillime 
profiterz audeo. Thofe ancient motions ya, s:- 
were thought to be contrived by the tie. . 10. 


force of fome included air: So Gellins, ©4?> 12 
where he 


| Ita erat fcilicet libramentis fulpenfum,& rinks 


aura fpiritus inclusa atque occulta conft- fo ftrange 
tum, Cc. Asif there had beenfome 21 inven- 
lamp, or other fire withinit, which [°F that 

: : Ng he ftvles 
might produce fuch a forcible rarefa- pe, csbor- 


ion, as fhould give a motion to the rens4 fide 


whole frame. pe ; 
: . Inrcherae 
But this may be better performed pee 


by the ftrength of fome fuch fpring 1. s\per.4, 


as ig commonly ufed in watchess this Poem: 


{pring may be applied unto~ one snp 


wheel, which fhall give an equal ree dif. 
motion to both the wings; thefe cout 
wings having unto each of them a- concern- 
nother fmaller {pring by which they cere 
may be contracted and lifted up: So leante 
that being forcibly deprefled by the inanotier 
ftrength of the great and ftronger Treatile 
{pring, and lifted up again by the o- He eg 
thertwo. According to this’ fuppo- pg Aen 
O (iON, gyptiacuss 
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fition, it is eafie to conceive how the 
motion of flight may be performed and 
continued. | é 

The wings maybe made either of fe- 
veral fubftances joyned, \tke the feathers 
in ordinary fowl, as Dedalus is feigned 
to contrive them, according to that in | 
the Poet, : 

--lgnotas animum dimittit in artes, 

Naturamque novat, nam pontt in or- 
dine pennas 

A minimo ceptas longam breviore fe- 
guente, 

Ut clivo creviffe putes, Cre. 

Or elfeof one continuate fubftance, like 

thofe of Bats. In framing of both 

which, the beft guidance is to follow 

(as neeras may be) the direction of na- 

ture; this bemg but an imitationof a 

natural work. | Now inboth thefe, the 

{trength of, each part isproportioned to 

the force of itsimployment. But no- 

thing inthis kind can be perfedlly deter - 
mined without a, particular trial. 

‘Though the compofing of fuch 

motions may be a fufficient reward’ | , 

to.any ones induftry inthe fearching | * 

at- | 


Ovid, Me- 
tam. i 8, 
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after them, as being in thenifelves of 
excellént curiofity 3: yet there are fome 
other! inventions deperid) upon: them 
of more: general’ benefit’ and’ greater 
importance. Forif therebeiany fuch 
artificial contrivances that:’can fly 
Inthe air; (as 1s: evident : from the 
former: relations): together with the 
grounds! -here fpecified; and: Eidoubr 
not; may be ealily-etfected by adiligent 
and:ingenious artificer.) thennit will 
clearly follow, thatwt 1s: pofitble alfo 
foraiman to flychim(elf : It being ca= 
fie from the fame grounds::to: frame 
an inftrument, s#herein any one may 
fit, and give fuch.amotionsunto it 
as {hall convey: himialoft through the 
airs; Then whichthere is notany ima- 
ginableinvention:that could prove: of 
greater benefit to. the world, or glory: 
to the, Author. And therefore 1t may. 
jultly deferve thetr enquiry, who have 
both leifure and means for fuchexpe= 
riments, afi} 

- But in thefe practical ftudies; une 
| Jets.a man be able: to go tothe try- 
jh al-of things; he: will perform but. 

| © 2 hitthes 
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Bi 196 rwovteWDedalussor, Libs i 
Bi little.: | TInefitchi matters, it. ySRis 
a Elorace. _ e«btudinm fine divite vena, 
ay ( as the Poet faith) a general {pecus 

He lation, without particular experiment; 
may. conjecture at many things, but 
can certainly effe&: nothing. And 
therefore I (hall: only -propefe unto 
the world, the Fheory and general 
grounds that may conduce to the eafie 
and more perfect difcovery of the fub- 
ject inqueftion, forthe encouragement 
of thofe that have both minds and 
means for fuch experiments. This fame 
Scholars fate, | 

Res angufta domi, and 
--curta fupellex. 

is that which hinders the promoting 
of learning in fundry particulars, and 
robs the world of many excellent in- 
ventions: We read of Ariftotle, that 
he was allowed .by his pupil Alex- 
ander 800 talents a year, for the pay- 
ment of Fifhers, Fowlers, and. Hun- 
ters, who were to bring him in feve- 
ral creatures, that fo by his particu- 
lar experience of their parts and: dif- 
pofitions, he might be' more fitly pre- 
pared 
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| op ared'to write of ‘their nattites. “The 
reafonwhy the’ World hath ‘iw: many 
Ariffotles 4s, ‘occaufe ic hath’: - few 
Alexanders. 

~Amongft other dmipediments: of a= 
ny ftrange invention,om attempts, itis 


niOne’of the imeanelt @i(couragements, 


that:they aré fo’ generally derided by 
common opinion, being efteemed only 


asthe dreams of 4 melancholy and di- 
‘feempered fancy. © Exfebins {peaking Coxtrazs 

“WwHh what neceflity every’ ‘thing is eroci. con 
edifined by the laws of nature , and J! 1! 


the’ decrees of providence’, fo that 
nothing can go otit of that way, unto 
which naturally it is defigned; as a 


fifth cannot refide on the land, nor a 


man in the water, or aloft in the alr, 
infers, that therefore none’ will ven- 
ture upon any fuch vain attempt, as 
palling 1 in the air, % weazfyoates voohuara 


ty waxdco, unlefs his brain bé alittle 
crazed with the humour of''melan- 


choly; whereupon he advifes that 


we fhould not in any particulat endea- 
‘vour ‘to tranfgrefs the bounds of ‘ia- 
pits abs antegy Exota ro giua, Th 7 


Q 3 a layay 


a a 


a, \ 
teh 
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F938 ayotiMedalngsdagyy sLibs. 
Bley smprn fete, andsfinge: we arénatu- |! 
rally deftitute of gyjngs,, not toamtate | & 
_the flightef Birds.,d-hat if awe, the i 

Poet, 


Ss . Dewmens, 1 Gith: niwbos'G® gon initalle 
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hatin been an old) cane anptied anto i 
fuch, as; yenttired,upan any iy (saves. Or pon 
inerddible. gttempt! ros SOM MoD 
-1> HAlen¢e may: we conceive! the | Tea- 

, fons, whyx there is fo-little intimation 
ADs the'writings of antiquity,’ cor¢ern- 
‘ing the peflibility.ef any fuck iaventi- | 
on. ¢The-Anetents-dunt net fo, much 
as me Regn: the art.of, flying, busta, 2 


fable.: mw 
Daedalus, 5! 7, fra go siete Milage ik 
TeRita; | 


‘Prenttajus pennis Aas, ie areleke wei, UP thi 
lu fuetueas per iter gelidas enavit aa, are Fh 
Bos, Che. i 

It, was the cultom < chore Eee dil 
ages, indhen-overmuch gratitude,.to | wy, 
advance the. firft,.Authors of;any | | 
ufeful, difcovery, among{t :the, hum-— | 
ber of their gods:) :And: Daedalus be |) 
sng (o.- famous amonglt them.,for - Ply 
funds y 
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fundry Mechanical inventions ( efpe- 
cially the fails ef fhips ).though they 
did not for thefe place him in the hea- 
yens, yet they have promoted him as 
near asthey could, feigning him to fly 
aloft in the air, when as he did but fly 
in a {wift fhip, as Diodorus relatesthe So Ene.” 
Hiftorical truth, on which that fiction 4ias too, 
is grounded. - 


CAP. VII. 
Concerning the Art of flying. The feve- 
ral ways whereby this hath been or 
may be attempted. 


‘Have formerly in two other * Dif sy, 14;, 
courfes mentioned the poffibility of the moon, 
this art of flying, and intimated a cap. 14. 
further inquiry unto it, which is a Merauy, 
kind of engagement to fome fuller (oq 
aifquifitions and conjectures to that twift Met 
purpofe. fengerc.4 
There are four feveral wayes where- 
by this flying in the air, hath been 
or may be attempted. Two of them 
by the ftrength of other things, and 
; O 4 two 
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two.of them by our own ftrength. 


1. By {pints or Angels. 

2. By the helpof fowls. 

3. By wings faftned immediately to | li 
the body. 

4. By a flying chariot. 

1. For the firft we read of divers | 4 
that have pafied {wiftly in the air, by | ¢ 
the help of fpirits and Angels, whe- | } 
ther good Angels, a* Elias was car- | & 
ried into heaven in a fiery chariot: | ¢ 
as + Philip was conveyed to <Azotus, 
and Habbacuck from Jewry to Baby- 
Jon, and back again immediately : 

Or by evil Angels, as our Saviour | i 
was carried by the Devil tothe top | ¢ 
of ahigh mountain, and to the pina- | ¥ 
cle of the Temple. Thus witches are | » 
commonly related to pafs unto their | 
ufual meetings in fome remote place 5_ 
and as they do fell windes unto Ma- | 
riners, fo likewife are they fometimes | 
hired to carry men {peedily through 
the open air. Acoffa affirms that fuch 
kind of paffages are ufual amongft 


divers Sorcerers with the Indians at 
this day. 


| greateft, did efteem him as the great 
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So Kepler in his Aftronomical 
dream doth fancya Witch to be con 
veyed untothe Moon by her Fami- 
liar. | 
Simon Magus was fo eminent: for 
miraculous forceries, that all the peo- 
ple in Szvaria, from the leaft to the 


Aéts8. 10. 


power of God. ‘And fo famous was * 
he at Rome, that the Emperourerett- zegefip, 1; 
ed aftatueto him withthis Infcription, 3-¢2- 
Simoni Deo Sando. “Tis {toried of ahaa 

° us : é Inven. 
this Magician, that having challen- Rerum. 
ged Saint Peter to do miracles with ¢.3. _ 
him, he attempted to fly fromthe (crm 
Capitol to the Aventine hill. © But 29 pip. 
when he was in the midft of the ciplia1.s. 
way,Saint Peters prayers did overcome © 1. mif- 
his forceries, and violently bring him "Ms ae 
t th Wana Viewed tall b j relationas 
o the ground, in which fall having fabutous. 
broke his thigh, within a whileafter 20a enim 
he died. Lucashec 

But none of all thee relations may “4 
conduce to thedifcovery of this expe. 
riment,as it ishere enquired after,upon 
natural and artificial grounds. 

2. There are others who have 


COil- 


ote Daedalus; or; Libso, 
conjectured a poflibility of béingéon- 
veyed: through theair by the:help of 
Fowls 3>:to which purpofe' that. fi¢t- 
on of the Garza’s, 1s the moft 
pleafant:‘sand: probable... They. ‘are 
{uppofedto be great fowl of a {trong 
lafting flight, -and:eafily tamable.:; Di- 
versof which may be fo brought up 
as to: joyn. together in carrying: the 
weight of aman, foas each of them 
fhall partake his proportionable {hare 
of the burden 5 and the perfon.that is 
_ carried may: by certain reins dite¢tand 
_ fteer them. in. their -courfes.. How- 
ever; this may feém a f{trange propo- 
fal; yet it isnot, certainly, more -im- 
probable, than’; many other. arts, 
wherein the induftry. of ingenious 
men hath’ inftructed thefe brute crea- 
tures.’ And Iam very confident, that 
one whofe genius doth enable him for 
fuch kind of experiments, uponleifure, 
and the advantage of, {uch helps as:are 
requilite for variousand frequent trials 
might, effect {ome ftrange thing by this 
kind of enquiry: | 
‘Tis, reported as.a cuftom jamopett 
the 
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mG find caren that diese were ‘wont 


Sen, tying abet, re si Po at” 
fome diftance, many great; fowds, ‘arid 
iy fixing, Unto. his body: divers: feathiers wit, Hip 
) “fprend,-to-break theifall 5-which (faith experim. 
in] "the learned Bacows st it wereidiligent- $366 
hd ly and exactly, eentrived)would ibe 

a | vabl¢ to hold up,.,.and; carry any: pro- 
ue | portionable: weight 5 sand; therefore 

wi) headvités others.tor thinksfugther Up- s:. 

iil) On this experiment, .as.giving, fome 

i) ight: tothe invention of; the-art of © 
NOs | flying. » ef ' 

| ey” Be eur the more obvious sik com- 

“| mo@n-epinion that this may be effect- 
ws) ed, by cwings faftned, immediately to 

| the body, this;coming neareft: to 
| the imitation of nature, which fhould 
jy | -be-obferved induchattempts asithefe. 
ie | dhis as that way which fredericus 
pe Hermanuyus. in his little: difcourfe. de 

Arte volandi, doth only mention and 
infiftupon. Andif.we may traft cre- Sothean- 
dible {tory, 1t hath been ‘frequently ake 
attempted not. without fome-faccels. duds 
‘Tis 
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Erneftus 
Burgravys 


in Panoplia 


Phyfico, 
Valtania. 
Sturnins 
in Lat 3 
lingué reé< 
folut. 


Melan- 
choly, 
Parte 26 
Sed. 1. 
dem. 3e 


se Dedalas yon) Libs. 

°Tis ‘velated ofa certain Englith 
Monk ealled Elweras, about the Gan- 
feflors time, that he did by fach 
wings: fly’! from'-a’'Tower above -a 
furlongs and fo ‘another from Saint 
Marks fteeple in Venice ; another ‘at 
Norinberge’; and Basbequins {peaks of 
a Turk in Con/tantivople, who attempt- 
ed fomething this'way. Mr. Burton 
mentioning this quotation, doth be- 
lieve that fome new-fangled!’ wit 
( ‘tis his’ Cynical? phrafe) will fome 
time or other find out this art. Though 
the triach is, moft of thefe Artilts did 
unfortunately mifcarry by falling 
down ‘and breaking their arms or 
I-gs, yet that may be imputed totheir 
want of experience, and too “fauch 
fear, which muft needs poffefs men 
in fuch dangerous and ftrangé “at- 
tempts. - Thofe things that feem very 
difficult and fearful at the ‘firft ,*may 
erow very facil after frequent’ trial 
and exercife. And therefore he that 
would effe& any thing in this kind , 
mu{t be brought ‘up to the conftant 
practife of at from his youth. “Try- 
ing 
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iq ing? firft only to ufé his wingsin run- 
r» | Ding on the ground, as an Eftrich or 
(4 tame Geefe will do, ‘touching the 
| earth with his toes; and fo: by. de- 
yj, | grees learn to rife higher, till he thall 


_,) attam unto skill and:confidence. [have - 


| beard it from credible teftimony, that 
| oneof our own Nation hath proceed- 
| ed fo far in this experiment,that he was 
,) able by the help of wings in fucha 
_ | running pace, toftep conftantly ten 


.. | yardsiat-a time, 
“) i quent ~practifé and cuftom fhould 
1 inable a man. for this,” then for many 
“1 other things which we fee confirmed 
.. | by experience. What ftrangeagilityand 
~, d aGtivenefsdoour commontumblersand 
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"| . It-ig not more incredible that fre- 


*”§ dancers on the rope attain to by con- *ffeus 
i tinual exercife > -’Tis related of cer.“ a 


“tain Indians, that they are able when 
"| a horfe is running in his full career, to 
oy ! {tand upright on his back,to turnthem- 
 @ felves round, toleap down, gethering 
i) up any thing fromthe ground, and im- 
Mf mediatly to leap up again, tofhoot ex- 
iW) actly at any mark, the horfé not inter- 
io mitting 


i 
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Treatife 


OEt Waddus g30hS Lib; : 
mitting- his courle) , Andifoupon two 
horfes together, theman-{etting-oneof 
his, feet‘upon cath of them.s:?Thefe 
things may feem impoflible te’ others; 
and it would. be..very dangerous:for 
any. one to.attempt ithem,who hathnot 
firft gradually attamed.to thefearits,by 
long practife and, trial 5; and: whymay- 
not. fuch + practife enable him-as: welb 
for this other experiment,;-as:for'thefe 
things >. a4} ¢ fin 

There are others who -have imven- 
ted. wayes,. to walk upon the water, 
as regularly and _.as-firmly upon: the 
land... ‘There are fome fo accuftomed. 
to this element, that it hath been al- 
moft as natural to them, as tothefifhs 
men that could remain for above an 
hour together under water. Powtanus 
mentions one who could {wim above 
a hundred miles together, fromione 
fhore to another, with great {peed, 


and at all times of the year. And it: 
of cultom.is {toried of a certain young man, 2 


‘Sicilian by birth, anda Diver by pro- 
feilion, who had fo continually ufed 
himfelf to the water, that he could 


not 


wil, 
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not.enjoy his health out of it. [fat 
any time he {taid with his friends onthe 
land, he fhould be fo tormented witha 
pain in his ftomack, that he was for- 
ced for his health to return back a- 
gain to Sea, wherein, he kept his u- 
fual refidence ; and when he-faw any 
fhips, his cuftom was to fwim to 
them for relief, which kind of life he 
continued till he was an old man, and 
dyed. ees ea 

{ mention thefe things:to fhew the 
great. power of practife and cuftom, 
which might more probably fucceed 1n 
this experiment of flying (if it were 


| but regularly attempted) than in fuch 


{trange effects as thefe. 

It is a ufual. practife in thefe times, 
for our Funambulones, or Dancers on 
the Rope, to attempt fomewhat like 
to flying, when they will with their 
heads forwards {lide down a long 
cord extended ; being faf{tned at one 
end on the top of fome high Tow- 
er, and the other at fome diftance on 
the ground, with wings fixed totheir 
fhoulders, by the thaking of which 
they 
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Daedalus ; or, Lib, 2. 
they will break the force of their de- 
fcent. It would feem that fome at- 
tempts of this kind were ufual a- 
moneft the Romans. To which that 


*De gube. expreflion in * Salvian may refer, 


Dej.l. 6- 


‘Annote in 
S4lvt. 


where among(t other publick fhews 
of the Theater, he mentions the Pe- 
taminarit : which word ({aith Fo. Bra/- 


jficanus ) is {carce to be found in any 


other Author, being not mentioned 
either in Julius Pollux, or Politian. 
’Tis probably derived from the Greek 
word sir28f, which fignifies to fly, 
and may refer to fuch kind of Rope- 
daticers. 

But now becaufe the arms exten- 
ded, are but weak and eafily wearied, 
therefore the motions by them are like 


tobebut fhort and flow, anfwerable || 


it may be to the flight of fuch dome- || 
{tick fowl, as are moft converfant on: | 
the ground, which of themfelves we | ; 
fee are quickly weary, and therefore 
much more would the arm of aman,as 
being not naturally defigned tofuch a 
motion. 

It were therefore worth the inqui- 


ry 
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ty to confider whether this might not 
bemore probably effected by ‘the la- 
bour’ of the feet, which are narm- 
rally: more ftron¢ ‘atid indefatigable: 
4) fnocavhich ‘contrivance: the) wings 
itt} fhouwld-come down fromthe a 
wh)  ders-on each fide as in the other a out 
| the motion of. them fhould be from 
nant the legs, bemg thru ft out andvdrawn 
| mpagain Oneafter ano other, fo as-cach 
tw. Teg fhould move both wit nes by which 

“| means a,man fhould (as ere walls 

i) Or climb up into the air: and then 
oe) the hands’ andrarms ce ht beat tle ot 

fare to help: and direct, the motion, 
et or forany other férvic iron prey 
to their ftrength. Which conjecture 

) .isnot without good probability, and 
wt] {ome {pecial advantages above ‘the 
lw] Other. ) 

4 4... But the fourth and laf way 
ait  fe€msunto me altogether as probab re ae 
iy] and much more ufeful. than any of 
qi] the reft: And that is by a flying 
igi) Chariot, which may be fo conttivedas 

i) tocarsy aman within i its and shodeh 

| the ftrength of 2: fp ing. might pers 
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310 Dedalus; or, Libra’ 
haps be ferviceable for the motion of 
this engine, yet it were better to have 
it aflitted by the labour of fome intel- 
ligent mover, as the heavenly Orbs are 
fuppofed to be turned. And therefore 
if it were made big enough to carry 
fundry perfons together, then each of 
them in their feveral turns might fuc- 
ceflively labour. in the cawling of this 
motions; which thereby would bemuch 
more conftant and lafting, than itcould 
otherwife be, if it did wholly dependon 
the ftrength of the fame perfon.* This 
contrivance being as much to be’pre- 
ferred before any of the other,as {wim- 
ming in a {hip before {wimming in the 
water. 


Sats 


CAP. VIIL ai 
A refolution of the two chief difficulties 


that feens to oppose the poffibility of a 
flying Chariot. 


mar = 


“WHE chief difficulties againft the 
| @ ~— poffibility of any fuch contri- 
vance, may be fully removed) in the re- 
; : {olution 


ee 
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folution of thefetwo Queries. . - 

1. Whether an engine of fuch ca- 
pacity and-weight, may be firpported 
by fo thin and light a body as the 
air? Soca VINUE yay | 

2. Whether the firength of the pers 
fons within it; may be fufficient for the 
motion of it? | ee 
_ I. Concersing the firtt 3 when 7itrwvias 
Callias was required by the men of A 
Rhodes, to take up that great Helepo- “°° ** 


"| ts; brought! againft them by Deme- 
Ih  triws, (as he had. done before unto 
i fome lef, which he him(lf had 
Te | made) He anfwered, that it could not 


be done. Noxwulla enim funt: que it & Ramus 
exempluribus videntir fimsilia, cune ane Schol.Ma.. 
tea crefcere ceperunt, dilabuntur, —Be-~ theme 1. 
caufe thofe things that appear pro- 
| bable’ in Teffer models, when they 
ils) are enereafed to agreater proportion ; 
1) do thereby exceed the power of art. 
| For example, though a man. may 
| make an inftrument to bore a hole 
ue) @ninch wide; or half an inch, and fa 
i) Telss_ yet to borea holeof a foot wide, 
y). Of two foot, is not fo much as to be 
i rg thought . 


ee eee 


WDedalassvor, Libis: 

| PG hought. of ‘Thus, though the airmay 

a beable to wohold fomeletier bodies,” as 

| thof of birds 5 yeti when’ the qua atity 
of them is €nere fed tolany great ex- 
tenfion, it. may jufily be doubted, whe= 
ther they will not excéed-the proporti- 
on that 4s naturally required unto {uch 
kind of bodtes. 

. coYo this Tantwer, Dhar: ue engine 
dan never be?too big or too heavy ; 
if the (pace? which iv poflefles 11 the 
air, Ghd theumorive-faculty in the ins 
rumen: becanfwerable to its weight, 
Phat fying of Calias was baeias 
sroundles.fl niffiand evafion, whereby 

5? he did endeavotr to palate his own 
imorance anddifability. The utmott 
ertith which feemstoxbe impliedsin 
Te s thisge That’ there may be fone | 

warlte es'of f great abignels, and: gra | 
vity,) that it is very’ difficult to ap ply 
fi much force unto any’ particolar 
fnitrumefit, as! fhall be able toomoveé 
them . 

‘Againit thie ex sisnple} it may be af- 

Geated and eafily proved; that it is €4 

qually poflible: to:bore a-hole of any 
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Bere as well. great as little, if ,we 

fuppofe the in{trument, and: ithe 
ftrength, and. the app plsp yon of this 
ftreneth tobe preportiogable.s But be- 
emule: the diffivalty. vy. of otic d 

ent circumffances 1n ‘thofee greater and 
more unufual operations, there efore do 
they falfly {eem:to be abf folutely impot- 
fible. 

So: that: the chief inference. from 
this argument and.example, doth im- 
ply only thus -much,.th rat it is very 
dificult to contrive any. fuch motive 
power, as fhall.be anfwexable: to the 


“7s 


ereatnefs and weight of fuch.an in- 
ferument as ds here. difcourfed of, 

which doth-not a¢all impairthe tr rine | 
to be maintained.; For if che poflibili- 
ty of fuch:a motion be yeilded, we 
need not make any fcruple of grant- 
ing the difficulty off .it.5:[t: is tht 

mult add-a;)glory to the invention. 5 
and yet this: wall not a RAID {feem 
fo very difficult to anyone who hath 
but diligently iitenyad the flight oF 
feme: other; birds, particular iy of .a 
Kite, how he will {wim upand down 
P 3 in 
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in the air, fometimes at a great height, 
and prefently again lower, guiding 
himfelf by ‘his train, ‘with his wings 
extended without any fenfible moti- 
on of them; and all this when there 
1s only fome gentle breath of air ftir- 
ring, without the help of any {trong 
forcible wind. Now’I fay, if that 
fowl ( which is none of the lighteft ) 
can {o very eafily move it felf up and 
down in the air, without fo much as 
ftirring the wingsof it; certainly then, 
it isnot impfobable, but that when 
allthe due proportions m {uch an engine 
are found out, and when men by long 
practife have arrived to any skill and 
experience, they will‘be able in this 
(as well as in many other things ) to 
come very’ near untothe imitation of 
Nature, 7 GE oe eer S 
"As it is in thofe bodies which are 
carried oh the ‘water, though they 
be néver fo big, or fo ponderous, 
(fuppofe ‘equal ‘to a City or a 
whole Ifland') ‘yet they will always 
fwim ‘on the top, if they be butany 
thing lighter than fo much water 


as 
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as is equal to them in bignefs: So 
likewife 1s it 1n the bodies that are 
carried in the air. it is not their 
greatnels ( though never fo immenfe ) 
that can hinder their being fupported 
in that light element, if we fuppofe 
them to be extended unto a propor- 
tionable {pace of air. And as from 
the former experiments, Archimedes 
hath compofed a fubtil /ciezce in, his 
Book, De. zxfideutibus humido, cons 
cerning the weight of any heavy body, 
in reference to the water wherein it 1s: 
So from the particular trial of thefe 
other experiments, that are here in- 
quired after, it is poffible to raife a 
new {cience, concerning the exten- 
fion of bodies, in comparifon totheair, 
and motive faculties by which they are 
ta be carried. 

We fee a great difference betwixt 
the. feveral quantities of {uch bodies 
as are commonly upheld by the air; 
not only little gnats, and flies, but alfo 
the Eagle and other fowl] of vafter 
magnitude. Cardaz and Scaliger do 
wnanimoully affirm, that there is a3; 
| P,'4. bird 


&. 
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ey bral a senna the Indians of fo great 
a i a bignefs ; that his beak 1s often u- 

i fed to make a (heath or feabbard ‘for 
is a fword... And Acoffatells us of a fowl 
s.c.37, in Perw called Condores, which’ will 
* of themfelves kill and eat up a whole 

Calf ‘at a time.”’ Nor is there’ any 
reafon why any other’body may not 
be { {upported and carried by the air, 
though it {hould-as much exceed the 
quantity of thefefowl, as they dothe | i 
quaamy of a fly. 

Marcus Pelus mentions a fowl in | | 
Madagascar, which- he calls a Ruck, | | 
the feathers of whofe wings are 12 pa- 
ces, Or threefcore foot long, ‘which 
can with as much ea foop up an Ele- 
phant » as our Kites doa Monfé: If 
this reletion were any thing credible, 
it might ferveas an abundant proof. 
forthe prefen very. But [conceive 
this.to be already fo evident, that it 
needs not any fable for its farther 
confirmation, “4 

2. The other doubt was, whether Py 
the firength cf the other perfons | 
within it, will be fufficient for the | 

er moving 
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- moving of this engine? I anfwer, the 


main difficulty and labour of it will 
be inthe raifing of 1t fromthe ground 5 
near unto which, - the earths attractive 
vigor is of greateft efficacy. “But for 
the better effe&ting of this, itmay be 
helped by the ftrength of winds, and 
by taking its firlt rife from fome moun- 
tain, or other high place. When once 
itis aloft in theair, the motion of it 
will be eafie, as itisinthe flightof all 


kind of birds , which being at any 


great diftance from the earth, are able 
to continue their motion for a long 
time and way, with litlite labour or 
wearineis. 

“Tis certain from common relation 


and experience, that many birds do 


cro{s the feas for divers hundred miles 
together: fundry of them amongft 
us, which are of a fhort wing and 
flight, as Blackbirds, Nightingales, 
&c. do fly from us mto Germany , 
and: other remoter Countries. And 
Mariners do .commonly affirm, that 
they have found fome fowl above 
fix hundred miles from any land. 
Now 
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Now if we fhould fuppofe thefe birds 


to labour fo much. in thofe lon 
journeys, as they do when they fly 
in our fight, and near the earth, it 
were impoflible for agy of them.to 
pafs fo far without féfting... And 
therefore it is probable, that they do 
mount unto fo high a place in the 
air, where the natural heavinefs of 
thew bodies does prove but little or 
noimpediment to their flight; Though 
perhaps either hunger, or the fight 
of fhips, or the like accident, may 
fometimes occafion their defcending 
lower, as we may. ghefs of _ thofe 
birds, which Mariners have thus be- 
held and divers: others, that have 
been drowned and caft up by the 
fea. | 
Whence it may. appear, that the 
motion of this Chariot (though it 
may be difficult at the firft ) yet will 
itill be eafier, as it afcends higher, 
till at length it {hall become utterly 
devoid of gravity , when the. leatt 
ftrength will be able to beftow upon 
ita {wift motion: as I haye proved 
ena | more 
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more at large in another difcourfe. 

But then, ( may fome object) If it 
be fappofed that a man in the ethe- 
real air does lofe his own heavinefs, 
how ‘hall he contribute any force to- 
wardsthe motion of this inftrument ? 

I anfwer, The ftrength of any li- 
ving creature in thefe external mo- 
tions, 1s fomething really difting 
from, and fuperadded unto its natu- 
rally gravity : as common experience 
ray fhew, not only in the impreffi- 
on of blows or violent motions, as 
a River-hawk will ftrike a fowl with 

a far greater force, than the meer de- 
{cent or heavinefs of his body could 
poflibly perform: But alfoin thofe 
actions which are done without fuch 
help, as the pinching of the HngEE 
thebiting of the teeth, gc. all which 
are of much greater ftrength than 
can proceed from the meer heavinets 
of thofe parts. 

As for the other particular doubts, 
concerning the extreme thinne(s and 
coldnefs of this ethereal air, by 
reafon of which 1t may feem to be 
x : ale 


Lp by 


219 


World ia 
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ae ap Dedalus; or, Libea. tty 
a7 ee ther impafiible, T have already 
a ie efalved them in the above:cited ‘dil 
Ve pee 
—/*Fheoutes of fach'a Chariot may be fit 
various: Befides ‘the difcoveries which || 

might "Be thereby:’made inthe Lu- 
nary world; It would be ‘ferviceable 
alfo for the conveyarice of aman to a- 
oh remote hw oftthisieatth: as {ups 

@ to the Indes or Antipodes. “For |i 

when’ once’ it was-elevatéd’ for fome _ | hy 
few miles, fo as to be above'that Orb |, 
of Manetick virtue, which iscarrted |} jy 


1 


about by the earth diurnal revoluti-.. | jp 

on, it might then be very a and fj} 

fpeedil ly ditected to any particul: arplace frix 

of this ‘great Globe. | 
If the place w hich we intended were 

under the’ {ame parallel , why then 

the earths revolution once intwenty- 

four hours, pbc bring itto be un- 

der uss fo th t it would be but defcend- 

ing Ina te aight line, and-we might 

pref Knel: | fe it Haider 

any other‘parallel, it would then only 
require tha mn ould dire rettit inthe. |, 
fame M rediaA still we did come tothat 

| paral- 
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ka parallel 3 and them-(as before:) aman 
“Imight eafily-defcendunto it. 
It would. be one great advantage 
¢jin this kind of travelling, that’ one 
Vit fhould be perfely freed'from all in- 
‘in | conventences of ways or weather, not 
‘(having any extremicy of htatjor cold, 
10 FOr Tempetts to moleft him: This°z- 
sir | thereal air beme perperoallys i an 
a fequal . temper and !calmnefs'> Pars 
nt | fuperzor wundi ordinatior eft necin nu- 


sen. de 12 
b. BCS ee 
Paétem 


bem cogiturs neci in textpe/tatens jmpele Jumma “ve. 


«ltr necy ver [ater ti. tinting D0 nni 

ts sp once beret, aitfsviora pulaiivant. 

i Phe upper parts of thenworld areal- 

«ways quiecandiferemey! rio winds and 

ibluftring theres they are thefe Tower 

we) Cloudy regtons th at ‘are fo full of ter 
§ pefts and combutti onl 

| As forthe manner how the force'of 

)) al {pring, - Cn ‘iter of Ph the 

ot ftrength of any living 7 tfon, «may be 


| applied roithe motion o thes iv tiigs 
wf Of the ‘Charrot, ‘1 may dite be ap- 


i prebended fiom Mal was formerly 
ie Geltuered. 

| There are divers other particulars 
to 


nens: Ltt, 
Cals 
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to be more fully enquired aftér;. for: | 


aswel the perfecting of fuch a flying Cha-. 


Wy 


toolong lots as concerning the proportioni} - 


astoo of the wings both for their length) |” 


fhort, to? and breadth,. in comparifon to the: | 


broad as 


toonar- Weight which is to be: carried by: | 


row,may them, as alfo concerning thofé fpeci-. 
be anim- al contrivances, whereby the {trength 
of thefe wings may be feverally aps: } 
tion, by Plied either to afcent, defcent , pros: ‘ 
making it greflive, or aturning motions All. | 
which, and divers the like enquiries: 
can only be refolved by: particular: 
ing. experiments... We know the: invens: } 

tion of failing in thips does:conti-: |! 


pediment 
to themo- 


more dif- 
ficult flow 
and flag. 


nually receive fome new addition from 
the experience of every age, and hath 
been a long while growing up to 


that perfection, unto which itis now | 
arrived. And fo mutt itbeexpected 


for this likewife, which may at firlt 


perhaps feem perplexed with many. 


difficulties and inconveniencies, and 
yet upon the experience of frequent 
tryals, many things may be fuggefted 
to make it more facil and commodi 
ous. 
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He that would regularly attempt any 
thing to this purpofe, fhould obferve 
this progrefs in his experiments, he 
fhould: fir make enquiry what kind 
of wings would be moft ufeful to 
this end; thofe of a Bat being moft 
eafily imitable, and perhaps nature 
did by them purpofely intend fome 
intimation to direct us in fuch expe- 
riments ; that creature being not pro- — 


perly abird, becaufe not among{t the 


Ovipara, to imply that other kind of 
creatures are capable of flying as well 
as birds; andif :any fhould attempt it, 
that would be the beft pattern for imi- 
tation. 

Afterthis he might try what may 
be effected by the force of {prings 
in leffer models, anfwerable unto Ar- 
ehytashis Dove, and Kegiomoutanus his 
Eagle: In whichhe muftbe careful 
to .obferve the various proportions 
betwixt the ftrength of the {pring,the 
heavinefs of the body, the breadth 
of the wings, the {wiftnefs of the 
motion, &c. : 

From thefehe may by degreesafcend 
to fome Jarger eflays. CAP. 
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OF a perpetual motion. The feeming 
facility an A real difficulty of any fuch 
contrivance, I he feveral wayes wheres 
by it hath been attempted particularly |» 
by Chynifiry. 


a Tis the chief inconvenience of all 
the Aatomatabeforermentioned, that | | 
they need a frequent repair oa new | th 
ftrength 5 the caufes whence theirmott- 

on doesproceed, being fabje& tofail | ¢ 
and‘come to a pe eriod; ahd therefore | » 
it would be worth our enquiry; to ex- 
amine, whether or no there may be 
made ‘any fuch artificial contrivance, 
which night have the principleof mo- | 
ving fon} it felf:; fo that the prefent || 
motion fhould conttantly be the caufe 
of that which fueceeds.. 

This ig! that great Secret inm4rt; 
which: like the Phitofophers Stone: in 
Nature, hath been the bufine-and 
ftudy of many. more. refined Wits, 
for divers ages together; andieimay | \ 
well be queltioned, whether either | {, 


a 
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of them as yet, hath ever been found 
out, though if this have, yet like the 
other, itis not plainly treated of by any 
Author. | : | 
Not but that there are fundry dif- 
courles concerning this fubject, but 
they are rather conjecfures than expé- 
viments, And though many invert 
tions in this. kind, miay at firlt’ view 
beara great fhew of probability, yet 
they will fail, being brought to trial’, 
and will not anfwer in pra@ife what 
they promifed. in fpeculation. Any 
one who hath been verfed in ‘thefé ‘ex- 
periments mutt needs acknowledge that 
he hath been often deceived in his 
ftrongelt confidence; when the imogi« 
nation hath contrived the whole framé 
of fuch an inftrument, and conceives 
that the everit muft fallibly anfwer “its 
hopes; yet then does it ftrangely det 
ceivé in the proof, and difcovers to i 
fome defect, which we did not beford 
take notice of. ae 
Hence it is, that you fhall fearée 
talk with any one who hath nevet 
fo little {itiattering'in thefe arta; but’ he 
i wall 
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will inftantly. promife {uch a motion, 
as being, but an_ eafie’ atchievement, 


till further trial and experience hath 
taught him the difficulty of it. There 


being.no enguiry that docs more e¢n- 


tice with the probability, and deceive 
with the /ubiilty... What, one {peaks 
wittily concerning the, Philofophers 
Stone, may be jultly applyed to. this, 
tharit is Ca/fa meretrix,a.chafte Whore, 
Quia mulios invita , neminen admit- 
tit, becaufe it allures many, but admits 
none. : 3 

~ 1. hall. ;briefly recite. the feveral 
ways whereby. this hath been attemp-. 
ted , or feems moft likely to be. effe- 
Ged , thereby. to contract and facili- 
tate the enquiries of thofe who are 
addicted to thefe kind of experiments ; 
for when they know the defects of o- 
ther inventions, they may the more 


eafily avoid the fame, or the like, in . 


their own. 

The ways whereby this hath becn 
attempted, may be generally reduced 
to -thefe three kinds: 

y. By Chymical extractions. 

. 2. By 


ee 


> 
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2. By Magnetical virtues. 

3. By the natural affection of gra- 
vity. 

1s The difcovery of this hathbeen 
attempted by Chymiltry. © Paracelfus 
and his followers have bragged, that 
by their feparations and extractions, 
they can make a little world which 
fhall have the fame perpetual mo« 
tions with this Micrecofwe, with the 
teprefentation of all Meteors, Thun: 
der, Snow,Rain, the courfes of the fea 
in.its.ebbs and) flows, and the like ; 
But thefe miraculous promifes would 
require as great a faith to belive them, 
as a power to perform them: And 
though they often talk of {uch great 
matters , 

At nufquane totos inter Gui talia ene 

rant, ey 

Apparet ullus, quire mivacula tanta 

Comprobet-— | 
yet we can never fee then confirmed 
by any real. experiment 5 and then 
befides, every particular Author in 
that art, hath fuch a diftind language 
of his own, (all of them being ‘ofall 

2 OE 
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of allegories and affected obfcurities ) 
that ‘tis very hard for any one. (unlefs 
he be throughly verfed amongft them) 
to find out what they mean,much more 
to try it. 

EvtenMa- > One of thefe ways ( as I find it 

them. RE {et down.) is this. Mix five ounces 

iis of &, with an equal weight of #, 
erind them together with ten oun- 
ces of fublimate, diflolve them. in a 
Cellar upon fome marble for the 
{pace of fourdayes, till they become 
like oyl-olive 5 diftil this with” fire 
of chaff, or driving fire, andit will 
fublime into a dry fubftance: and fo 
by repeating of thefe diflolvings and 
diftillings, there will be at length 
produced divers {mall atomes, which 
being putinto a glafs well luted ,- and 
kept dry, will havea perpetual: moti- 
on. : : 

I cannot fay anything from ex- 
perience again{t this 5° but methinks 
it does not feem very probable,” be- 
caufe things that are forced up to fuch 
a vigoroulnefs and adtivity, as thefe 

ingredients feem to be by their-fre- 
: yt quent 
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quent fublimatings and diftillings, are 
not likely to beof any duration; the 
more any thing is ftretched beyond 
its ufual nature, the lefs does it 
la(t, violence and perpetuity being no 
companions. And then befides, fup- 
pofe it true, yet fuch a motion could 
not well be applied to any ufe, which 
muft needs take much fromthe de- 
light of it. 

Amongft the Chymical experi- 
ments to this purpofe may be reckon- 
ed up that famous motion invented 
by Cornelivs Dreble, and made for 
King Fames; wherein was reprefent- 
ed the conftant revolutions of the Sun 
and Moon, and that without the 
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help either of {pring cr weights. Epigram 


Marcellus Vranckhein, {peaking of the 
means whereby it was performed, he 


by Hugo 
Grotius 
I. Ept. E« 


callsit, Sciwtillula anime magnetic pip. al 


mundi, feu Aftralis ¢ injenfidilis fpi- 
ritus s being that grand fecret, for 
the difcovery of which, thofe Dicta- 
tors of Philofophy, Democritus, Py- 


thagoras, Plato, did travel. unto the, 


Gymnofophifts, and Indian Prictts. 


Erne(tum 
de Lamp. 
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Epil. ad The Author himfelf in his difcourfe 
Facobum: Upon it, doesnot at all revealthe way, 
kecem.: how it was performed. But there is 
one Thomas [ymme, who was a fami- 
liar acquaintance of his, and did often 
pry into his works, (as he profeffes 
himflf) who affirms it to be done 
Philofo- thus; By extracting a fiery fhirit ont 
phicaldi- oF the Mineral matter, joyning the fame 
ee ae with his proper air, .which included 
Cap. fe in the Axle-tree ( of the firft moving 
wheel) being hollow, carrieth the other 
wheels, making a continual rotation,ex- 
cept iffue or vent be given in this hol- 
low axle-iree, whereby the imprifoned 

fpirit may get forth. | 
What ftrange things may be done 
by fuch extractions, I know not, and 
therefore dare not condemn this rela- 
tion as isimpoffible 5 but methinks.it 
founds rather like a chymical dream, 
than a Philofophical truth. It feems 
this imprifoned {pirit is now fet at li- 
berty, or elfe 1s grown weary, for the 
jaftrument (as I have heard ) hath 
ftood {till for many years. It is here 
confiderable, that any force is weakeft 
near” a4 


* 
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near the center of a wheel; and there- 
fore though, fuch a fpirit might of 1¢ 
felf have a agitation, yet ‘tis. not 
eafily conceivable how it fhould have 
ftrength enowgh ‘to carry the wheels 
about with it. And then the abfur- 
dity of the Authors citing this, would 
make one miftrutt his miftake’; he urges 
it as a trong argument againft Coper- 
nicus, as if becaufe Dreble did thus 
contrive in an Engine, the revolution 
of the hedvens, and thé immovable- 
nef of the earth, therefore it muft 
neéds follow, that “tis the heavens 
which are’moved , and not the earth. 
If his relation were no truer than his 
confequence, it had not been worth the 
Citing. s 
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Of fubterraneous lamps : divers hiftori- 


tal relations concerning their dura- 


tion for many hundred years toge~ 
ther. 


‘FNto.this kind of Chymical. ex- 
QA periments, we may moft probably 
.zeduce thofe perpetual lamps, which. 
for many. hundred years together 
have continued burning without any 
“new fupply in the fepulchres-of the 
Ancients, and -might ( for, ought we 
Know ) have remained 0 for ever. 
All fire, and efpecially flame, being of 
an active and ftirring nature, it can- 
not therefore fubfift without moti- 
on whence it may feem, that this 
great enquiry hath been this way 
accomplifhed: And therefore it will 
be worth our examination to fearch 
further into the particulars that con- 
cern. thisexperiment. Though it be 
not fo proper to thé chief purpofe of 
this difcourfe, which eoncerns Me- 
chanical Geometry, yet the fubtilty 
ian and 
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and curiofity of it, may abundantly ~ 
requite the impertinency. 

There are fundry,Authors who 
treat of this Subjecteew the by , and 
in fome particular paflages, but none _. J 
that I know of ( except Portunius Li- Neen 
cetus) that hath writ purpofely any éntiquorum 
fet and large difcourfe concerning it; ltcernis. 
out of whom I fhall borrow many of 
thofe relations and opinions, which 
may moft naturally conduce to the 
prefent enquiry. 

For our fuller underftanding of this, 
there are thefe particulars to be explai- 
ned : ; 
I. 874, OF quoa jit. 


Si tt. 
2. Mert Uquomodo fit. 

I. Firft then, for the 37, or that 
there have been fuch lamps, it may 
be evident from fundry plain and 
undeniable teftimonies : Saint Auftiz 
mentions one of them in a Temple 2¢ivit. 
dedicated to Vexus, which was al- At 
ways expofed to the open weather, ~~ 
and could never be confumed or ex- 
tinguithed. To him affents the judi- 
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De oper}. 10S Ztnchy.. Pancyrollas mentions a ©} 
bus Dei Lamp found in his time, in the fepul-. } ,, 
pert.t. cher of Lullia,.. Cicero's. daughter. i 
Pils which had continue éd there for about efi 
"Ta35. 1550 years,but was prefently extingui- 

fhed upon the admiffion of new air. 
And’tiscommonly related of Cedrenus, 
that in Fuftimians time there was ano- 
ther burning lamp found in an old-wall | j, 
*Or Ani- at * Edeffa, which had remained fo for ty 
oer etacetis above §00 years, therebeing a,Cruci-  } 
ée Lucera . : +5 
sis,t1c.7, 'xplaced by it; whenceit fhould feem | } 
that theywere in ufealfoamongtt fome 
Chriftians. 
But more efpecially remarkable ts 
that relation celebrated by fo many |} 
Authors, concerning ~Oljbius © his | j 
jamp , which had continue id burning | 
for t500years., ~The ftory is thus: | 
Asaruftick was digging the ground | | 
by Padua, he found an Urn or ear- | | 
then pot , in which there was another 
Ura, and inthis lefier, a lamp clearly 
burniag ; on cach Gde of itthere were 
two other Veflels, each of them full 
ofa pure liquor, the one of gold, the 
other of filver, Ego Chymié artis, ft 


mode 
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“| modo vera poteft effe ars Chymia) jurare 


sa | | anfine elementa Co wateriam omuniune , 
ay (faith Meaturantius, who had the pot 

‘ feffion of . thefe things after they were 
| taken up). On the bigger of thefe 
“| Urns there was this tafcription: 
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WO" Plutoni facrum munus ne attingite fures. 
"") Ignotun eft vobis hoc quod in orbe Latet, 
| Naveque elementa gravi clanfit digefta 
labore 

Vafe fib boc modico, Maximus Oly- 
oot =" Bius. 
| Adjit facundo cuftos fibi copia cornu, 

Ne tanti pretium depereat laticis. 
i! | The leffer Urn was thus infcribed : 

| Abite hinc peffimi fures , 
iM) Vos quid vultis , veltris cum oculis 
| ensaffitiis 2 
aii) Abzte hinc veftro cum Mercurio 
| Petefato Caduceatoque, 
itl Donum hoc Maxinum, Maximus 
ay Olybrius 
yt) Plutoni facrum facit, 


=> 
= 


> 


(|). Whence we may probably conje- 
! . &ure that it was fome Chymical fe- 
eret,, 
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cret, by which this was-contrived. 


Mag. Ni- Baptifta Perta tells us of another. 


tural.l.12: 


cut. | ‘amp burning in an old marble fepul-~ 


cher, belonging to fome.of the anei- 
ent Romans , inclofed in a glafs vial, 
found in his time, about the year 
1550, intheI{le Nefs, which had been 
buried there before our Saviours com- 
ing. : 
In the Tomb of Pallas the Ar- 
_ cadian who was {lain by Turxus inthe 
Chron.  Lrojaw war, there. was found ano- 
Martin ther burning lamp in the year of our 
es Lord 1401... Whence it fhould feem,; 
I. 1.¢.11, that it had continued there for above 
two thoufand and fix hundred years. : 
and being taken out,it did remain burn- 
ing, notwithftauding either wind or 
water, with which fome did ftriveto 
quenchit; norcouldit be extinguifhed 
till they had {pilt the liquor that was 

in it. 

Ludovicus Vives tells us of another 
ye lamp that did continue burning for 
Auguft. de 1050 years, which was found a little 
Civit. Dei, beforehis time. ) 
fh 2t.e6 Such a lamp is likewife related to 

be 
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i‘ Gbe feen in the fepulcher of Prrancis 
New crofs, as ismore largely exprefled 
jin the confeffion of that fraternity. 
There is another relation of a cer- 
i ua BNE man, who upon occalion diggi 
‘{fomewhat deep in the ground, "aid 
i meet with fomething like a dore, ha- 
f Sino a-wall‘on each hand of it; from 
j which having cleared the earth, be 
#4 forced openthe doors; uponthis we 
> 
/ 


|} 


ag 


COM 


was difcovered a fair’ Vault, and to- 


wt wards the farther fide of it, the ftatue 

f if a — in Armour, fiting by 2 
fq] fable, Icaning upon his left atm, and 
ie holding a {cepter ‘in his right hand , 
sf With a lamp burning before him; ; the 
ol floor of this Vault being focontrived, 
vl that upon the’ firtt ftep into it, the 
aN ftatuie would erectit felf from its lean- 


iid! Ing ipatvanees 5 upon the fecond ‘ftep it 
aq did lift “up the {ce epter to {trike , and 
{ before a man could appro, ach near e- 
if nough to take hold of the lamp, the 
| ftatue did ftrike and break it to pieces; 
Pies care was there taken that it might 
| not beftoln away; or difcovered. 
| Our learned Canrbden in his deferip- pag. 727 


tion 
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Daedalus; or, Lib. 9,44 
tionof Yorkshire,{peaking of the tomb} 
of Conftantins Chlorus, broken up im} 
thefelater years, mentions fuch a lampop 
to be found within it. 

There are fundry other relations ta| 
this purpofe. Quod ad lucernas atti--)" 
net, ille in omnibus fere monumentiss) | 
inventuntur, (faith Gutheriusy,  Impit 
moft of the ancient Monuments there: tii 
is fome kind of lamp, (though of the} 4 
ordinary fort) 5 But thofe perfons whop} tit 
were of greate{t note and wifdom, didi} isi 
procure fuch as might laft withoutt}¢ 
fupply , for fo. many ages together.. id) 
Pancirollus tellsus, that it was ufuall} . 
for the Nobles amongft the Romans ,,| bi 
totake {pecial care in their laft wills ,. | au 
that they might have a lamp in. theirs) ii: 
Monuments. And to this purpofe: } ti, 
they did ufually giveliberty unto fome:} 1 
of their {laves onthis condition, that } Ai 
they fhould be watchful in maintaine-} im 
ing and preferving it. From all whichi |i 
relations, the firft particular of this; }v, 


De 


enquiry, concerning the being or exis: } ij 


{tence of fuch lamps, may futhiciently ' } iy 
appear. 
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| ee a RE 


i Seuenal opinions concerning the nature 


and reajor of ref PERERA Lamps. 


A gid Here. are two.opinions to be an- 
aii) {wered, which do.utterly over- 
ig throw, the chief -confequence. from 
iq thefe relations. 
h |. .4..Some.think that. thefe lights fo 
vip) Often. difcovered_ in, the ancient tombs, 
i were not fre or flame,..but only fome 
‘iit OF thofe: bright bodies which do ufa- 
il ally fhine-tn. dark places. 
ail o Qe. thers grant them to be, fire., 
if but yet think them to, be then fi 
j/enkindled. by. the admiffion of .ne 
sj air, when.thele. fepulchers were tee 
waned. 2 
"|. There are divers bodies ( C fait 
| a Arifroile), which thine.in the gatk, as ; De anime, 
wa) EOtten. wood, the. {cales.of fome, fifh- ” Popthited 
48 @S.,,dtones, the clow-worm, the. eyes 
fof divers creatures. Carden telis us.0f sytsit, 1.9. 
a bird in new.Spaiz, called Cocoynue, 
i” hot whole body isvery bright, but 
“This eyes almoft equal to the light.of 
a 


as D, a ef nite 
Ls hd EIS 


ee ee 


Dedalus 3 or, Lib. 2. 
a candle,by which aloneinadarknight | “ 
one may both write and reads By thefe | } 
the Indians ( faith he) ufe to:eat their 
feafting Suppers. 

It is commonly related a0 belie- | | 
ved, that a Carbuncle does fhine in’ | # 
the dark like a burning coal, ‘from | i 

“oy whence it hath its* name. To which | 
Pyropus Purpofe there is a ftory in /Blian, | ' 
Hiftoria Of a Stork, that by acertain woman | @ 
aindl, 8 was cured of a broken thigh, ingra- | 0 
titude to whom, this fowl afterwards i 
flying by her, did let fall into her | i 
lap-a bright Carbunele, which ( faith | i 
he ) would in the night time fhine as_ | t) 
clear as alamp. But this andthelike | % 

old relations are now generally dif- 
believed and rejected by learned men : 
Doétilfimorum omnium confenfi, hujnfe 
modi gemnte non inveninntur, {faith | 
Despid. Boetins de Boot) aman very rinichskill'd 
OGemmes- in,and inquifite after fuch matters snor | 
Lae 8 56 there any one of name that does 
from his own eye-figlit or experience 
affirm the real exiftenceof any gem fo 

qualified. 

Some have thought that the light 
i 
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iv) in ancient tombs hath been occafioned 

0, Vide Li- 

it) from fomefuch bodiesas thefe. For if 3; 4. 

ie; there had. been any poflibility to pre- lucern.3? 
| ferve fire fo long a fpace, “tis likely then 

| that the Jfraelites would have known 

ini] theway, who were to keep it perpetu- 

im) ally for their facr ifices. 
| But to this opinion it might be 

Bi 9 replyed, that none of thefe Notficula , 

| Or night-fhining bodies have been 

«| obferved in any of the Ancient fepul- 

wie} ehres, and therefore this is a meer 

ow] imaginary conjecture; And then be- 

‘iii fides, fome of thefe lamps have been 

ies) taken out burning, and continued fo 

iii) for a confiderable {pace afterwards. 

(i) As for the: fuppofed conveniency of 

i) them, for the perpetuating of the 

‘till holy ‘fire amongft che Jews, it may 

‘s| as well be feared: left thefe fhould 

wel) have occafioned their idolatry, unte 

‘wi which that Nation was {0 Heongly 

ig) addicted upon every flight occafion 5 

“| mor may it feem ftrange, if the pro- 

i) idence of God fhould rather permit 

| this fire fometimes to.go out, that 

4) fo by their carneft prayers, béirty a- 
R gain 
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~ or more; at the end of which, if the 


Dedalus ; or, “W:ib:-a, 
gain renewed from heaven; (asit “ fome- 
times was)'the peoples faith might be 
the better ftirred up and ftrengthned by 
fuch frequent miracles. * + 

9, Ie 1s ‘the opinion “of Gutherias , 
that thefé lamps have not’ continued 
burning for fo long a fpace as they |! 
are fuppofed inthe former ‘relations; }% 
but that they. were ‘then firft enfla- | / 
med by the admiffion of new air, or |" 


{uch othér occafion, when the fepul- | 


chres were Opened: as'we {€e in thofe 
fat. earthy vapours “of ‘divers forts , 


“which are oftentimes enkindled into |; 
aflame. And’tisfaid, that'there*are | m 


fome Chymical ways, whereby iron |i 
may be fo heated , that’ being clofely } { 
luted in a glafs, it fhalf conftantly jh 
retain the fire for any fpaceof time, || th 
though it were for a thottfand years — thay 


glafs be opened, and ‘the freth® air jt 
admitted, the iron thall be asred Hot |! 
as if it were newly taken out of the 
iT Ta eens oe 
But for anfwer to this opinion, “tis 
confiderable that fome Urns have had fp 
| infcrip- | 


Se 


Cap. 1. Meciianica 
infcriptions on pees = effing that 
the lamps within them were 
when: they wer ns butied. To 
which may be added the ¢ experience 
of thofe which have continued fo for 
a good {pace afterwards 5 whereas the 
inflamationof fat andvifcous vapours, 
| does prefently vanitl. Thela amp which 
was found inthe Ile Nefs, did burn 
clearly while it was iniclofed in the 
glafss, but that being broken, was pres 
fently ex(tinguithed, As for that Chy= 
mical wrelation, it may rather ferve 
| to prove, that fire may continue 
. many ages, without confuming any 
| fuel. 

| . So that notwithft pr 

(| fite opinions, yet “tis more probable 
| that there have been fich lamps 

i have. remained burning, without any 
‘| Hew fupply, for many-hundred years 
4) together; which was the firft particu- 
a lar to be explained. 

|. panes the reafon, why the 
f Ancients were {fo careful in this 
| particular ; shiek are divers Opinions. 
if Some think it to be an expreffion of 
R 2 theix 


a ter 


SS 


a a Se ie ce ae 


> 
Sz 


= 
> 


= 


ee a ee Se Oe ee eR ks | 


as 


ad$ 


Cur fine. 


TREES SUING ae yon a wr POR SIO a A i 
en ee ee 


Dedalus; or, Lib, 2, 


their belief, concering the fouls im- 
a mortality,after its departure out of the 
— body, a lamp amoneft the Egyptians 

4 being the Hreroglyphick of life. And 
therefore they that could not procure 
fuch lamps, were yet careful to have 
the image and reprefentation of them 
ingraved on their Tombs. 

Others conceive them to be by way 
of gratitude to thofe infernal Deities ; 
who took the charge and cuftody of 
their dead bodies, remaining always 
with them in their Tombs, and were 
therefore called Diz manes. 

Others are of opinion, .that thefe 
lamps were only intended to make } > 
their fepulchres more pleafant and } | 
lightfome, that they might not feem } ; 
to be imprifoned i in a difmal and un- ‘| 
comfortale place. True indeed, the | 
dead body cannot be fenfible of the | | 
light, no more could it of its want of *| 
burial; yet the fame inftin& which did |” 
excite it to the defire of one, didalfo) |’ 
ih _ occafion the other. 
iis Delucete Ticetus concludes this ancient cua- } 

wilae% Come to have a double end: 1. Po--} 
| litich ,.\° 
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ol Gtick, for the diftinction of fuch as 

'} were nobly born, in whofe Monu- 
“1 ments only they-were ufed. 2. Na- 

“| tural, to preferve the body and foul 
“from darknefs; For it was a common 
“'} opinion amongit them, that the fouls 
‘it! a}fo were much converfant about thofe 
places where the bodies were buried. 


CA?. AM. 


mah a fae oF 7 ole rte 
et) The most probable conjetiure how thefe 
lamaps were framed. 
j 


am HE greateft difficulty of this en- Quomoda 
A quiry dothconfitt in this laft par- fm. 
‘al ticular, concerning the manner how , 
i) or by what poffible means any fuch 
perpetual flame may be contrived. 
For the difcovery of which, there 
at] are two things to be more efpecially 
ol confidered. 
| t. The fnuff or wiek, which mult 
adminifter unto the fame. 
| 2. The oyl, which rut nourith 
Ld eo le 
: For 


LETS A 


Dedains; or Lib. 4, 


P 
For the firlt, it is gentrally granted 
Wi that there are divers fubftances which 
a Howe A fire without confuming: fuch 


is that Mineral which they call the 
Salar pander Woo! faith our learned 
+ natebift. * Bacon. Ipfe expertus Jum villos Sala- 
EXpenI74. wandreé non.con| furai, faith + Foachinws 
T Lib, ex- be c 
bey. Fortius. . And’ « Weeker from his own 
*nesecree Knowledg affirms the fame of -plume- 
tjs,13-¢.2. alin, that being formed into the 
cei: of a wiek, will adminifter 
to the flame, and yet not confume it 


fk Of this nature likewife was that 


| 


a which the Ancients did call Linum 
Y LINUM . 

Carpafium ViVUH , OF Asbeftinum: of this mey 
Plutarch, were wont to make garments th 


de Oracul. were not d leftroyed, but purified = 


dot, Ts, : 
agers fre s and whereas the {pots or foul- 


a 

nefs of ot ‘hes cloaths are wafhed out, 
| thefe they were ufually. burnt a- 

way. The bodies of the ancient King 
ppe 


ed in fuch garments when 


Pi } y were put in the funeral-pile 
SCNT E es their afhes might be therein pre- 
: oe {erved, without the mixture of a- 
| ny other. «: T he naterials of them 


Pa 


were not from ny herb or vegeta- 


ble, 
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ble, as other textils, but from a {tone 
called Amiantus , which being b ul 
fed by ahammer,, ata its earthy na- 
turefhaken out, retains certain hairy 
(ubftances; which may be {pun and 
woven as hemp or flax. Pliny fays., 
that for the preciout unefs of it, it did 
almoft equal the price of pearls. Pax- 
cirollus tells us, that it was very rare 
and efteemed precious in ancient times 5 
but now is {carce found or known 1 in 

any place, and therefore he reckons 

it amoneft the things that are loft. 

But L. Vives affirms, t thathe hath often 1 Auguft. 
(een wieks made of it at Paris, and 4¢Civit. 
the {ame matter woven into a napkinat f a aus 
Lovaine, which wascleanfedby being “~ 
burnt in the fire. 


Deperd. 
> Tit. 4 


> ie? bi Pet f 1- fy Sede: - 
Tis propaovre j rom the fe Various 
a 
_e | Ee pi Na ; ie 
relations . tnat — e was iY eral 


lenis ; Aare was 

aids 10 Cand) che deferts.of Ivdia, 

aad acertain Province of sie - this 

being commen in fome part s of as 
hy, but is 0 {hort and brit te, 

it cannot be {pun itoa chied, we 


IK A, there- 
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therefore is ufeful only for the wieks 


of perpetual lamps, faith Boetins de 
Boot. Some of this, or yery like it, I 
have upon inquiry lately procured 
and experimented. But whether it 
be the {tone Asbefiys, or only Plame- 
alluw, Ucannot certainly affirm. For 
it feems they are both fo very like, 
as to be commonly fold for one ano- 
ther (faith the fame Author). How- 
ever, it does truly agree in this com- 
mon quality afcribed unto both, of be- 
ing incombuttible, and not confumable 
by fire: But yet there is this incon- 
venience, that it doth contraé fo much 
fuliginous matter from the earthy parts 
of the oyl, (though it was tryed with 
fome of the pureft oyl, which is ar- 
dinary to be bought ) that in a very 
few daycs it did choak and extinguifh 
the flame. There may poflibly be fome 
chymical way fote purifie and defecate 
this oyl, that it fhall not fpend into a 
footy matter. 

Howeyer 1f the liquor be of a 
clofe and glutinous confiftency, it may 
burn without any fhuff, as we {ee 
ae A ab , fs 
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4 in Esbies and fome other bitue 
i] minous fubftances. And it 1s probae 
i ble that moft of the ancient lamps 
iW wereof this kind, becaufe the exacteft 
i] relations (tomy remembrance) donot 
| mention any that have been found 
aq with fuch wicks. 
it,) But herein will confilt the greateft 
i} difficulty, to find out what invention 
i | there might be for their duration, 
«| Concerning which there are fundry 
i} opinions. 
Saint se (peaking of that Lamp De Civ. 
| in one of the Heathen Temples, 2 Late 
oi | thinks that it might either be done by “ 
| Magick, the Devil thinking there- 
| by to promote the worlhip and e- 
ef fteem of that idol to which it was 
} dedicated ; or elfe that the art of man 
might make it of fome fuch materi- 
) al, asthe {tone Asbestws, which be- 
“| dog once enkindled, will burn with- Zavcb. de 
| out being confumed. As others (faith Ceres 
he> ) have contrived as great a won- ) pene 
der in appearance, from the natural 
virtue of anOnD ER ftone, making an 
iron-image fcemto hang in theair, by 
| rea- 


Hilt 


eciey Daedalus; OV 5 -Lib. 2, 


reafornof twoload-ftones, the one be- 
ing placed inthe Cieling, the other in 
the floor. A Gale 3 
‘Others are of opinion, that this may 

be éffected in a hollow veflel, exact- 
ly luted or {topped up in all the vents 
of it. And then, if alamp be fup- 
pofed to burn init, but for the leaft 
moment of time, it muft continue fo 
always, orelfethere wouldbe a Vacu- 
um, which nature is not capable of3 If 
youask, how it fhall be nourithed, 1t 1s 
anfwered,thatthe oyl of it being turn- 
ed into {moak and vapours, ‘will again 
be converted into its former nature 3 
For otherwife, if it fhould remain 
rarified in {fo thin afubftance, then 
there would not be room enough for 


that fume which muft fucceed it 5 and |} 


fo on the other fide, there might be 


fome danger of the Pexetration of bo- 


dies, which nature doth as much ab- ‘4 jp 


hor. To prevent both which, as 
it is in the Chymical circulations , 
where the fame -body is oftentimes 
“turned from liquor into vapour, and 
from vapour into liquor again; fo 
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in this experiment, the fame oy] fhall 
be turned. into fume, and that fume 
fhall again convert into oyl. Always 
provided, that this oyl which nou- 
rifhes the lamp, be fuppofed of fo 
clofe and tenacious a fubftance, that 
may flowly evaporate, and fo there 


‘will be-the more leifure for nature to 


perfect thefe circulations. According 
to which contrivance, the lamp with- 
in this veffel can never fail, being al- 
ways fupplyed with fuffictent nou- 
rifhment. That which was found in 
the [fle Nefis, inclofed in a glafs vial , 
mentioned by Baptifta Porta,is thought 
to be made after fome fuch manner as 
this. 

Others conceive it poflible to ex- 
tract fuch an oyl outof fome Mine- 
rals, which fhall for a long {pace ferve 
to nourifh the flame of alamp with 
very little or no expence of its own 
fubftance. . To which purpofe (fay 
they ) if gold be diflolved into an un- 
€uous humours or if the radical 
moifture of that metal were fepara- 
ted, it might be contrived to burn 
( perhaps 
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(perhaps for ever, or at leaft) for ma- 
ny ages together, without being con- 
fumed. Forif gold itfelf Casexperi- 
ence {hews) be fo yntameable by the 
fire, that after many meltings, and vi- 
olent heats,it does fcarce diminifh;, ‘tis 
probablethen, that being diflolved in- 
to an oylie fubftance, it might for 
many hundred years together continue 
burning, 

There is a little Chymical difcourfe, 
to prove that Oriw and [hummim is 
to be made by art; the Author of 
this Treatife affirms that place, Gew. 6. 
16. where God tells Noah, 2 window 
foalt thou make in the Ark, to be very 
untitly rendered in our Trantlation a 
window, becaufe the Original word 
"n& fignifies properly fplendor or 
light; and then befides, the air being 
at that time fo extremely darkned 
with the clouds of that exceflive rain, 
a window could be but of very little 
ufe in regard of light, unlefs there 
were fome other help for it; from 
whence he conjectures that both this 
fplendor, and fo likewife the pa 

3 an 
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and Thummim, were artificial Chymi- 
cal preparations of light,anfwerableto 
thefe fubterraneous lartips ; or in his 
own phrafe, it hath the univerfal {pirit 
fixedin a tranfparent body, 

It is the opinion of Licetus ( who petycays 
hath more axactly fearched’ into the 2, ¢.26. 


fubtilties of this enquiry) that fire *™ 
| does not need any humour for the 
| nourifhment of it, but only to de- 
| tain it from flying upwards. For be- 
ing it felf One of the chief elements 
(faith he ogt.of Theophraflus) it were 
abfurd to think that it could not fab- 
fift without fomething tofeed it. As 
for that fubftance which is confumed 
by it, this cannot be faid to foment or 
“\| preferve the fame fire, but only to ge- 
"| nerate new.- For the better under- 
ftanding of this , we mnuft obferve , 
that there may be a threefold pro. 
“| portion betwixt fire, and the humour 
“| ormatter of it.” Either the humour 
| does exceed the f{trength of the fire, 
or the fire does exceed the hu- 
“) mours and according to both thefe, 

1") the flame doth prefently vanifh. Or 
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elfe laftly,, they may be both equal 
in their virtues, Cas it is betwixt the 
radical. moifture and natural heat in 
living creatures) and then neither of 
them can overcome or deftroy the o- 
ther. 

Thofe ancient lamps of fuch long 
duration, were of this later kind. But 
now, becaufe the qualities of heat.or 
cold, drynefs or moifture in the ambi- 
ent air, may alter. this equality. of 
proportion. betwixt them, and make 
one ftronger than the; other 5 there- 
fore to prevent this, the Ancients 
did hide thefe lamps in fome.caverns 
of the earth, or clofe monuments: 
And_ hence is it, that at the opening 
of. thefe, the admiffion of new airun- 
to the lamp does ufually caufe fo great 
an inequality betwixt the flame and 
the oyl, that it is prefently extin- 
suithed., 

But itil. the greateft difficulty re- 
mains, how-to make any fuch exact 
proportion betwixt an unctuous hue 
mour, and fuch an active quality, as 
the heat of fire; or this equality bes 


ing 
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ing made, it 1s yet'a further difficul- 
ty, how it may be’ preferved!) To 
which purpofe, Licetws thinks” ie 

poflible to esitvadl an inflameable oy] 
from the {tone Asbeftus, Amiantus; or 
the metal Gold, which being of the 
fame pure and homogeneous nature 
with thot bodies, fhall be fo pro- 
por tioned unto the heat of fire, that 
it cannot be confumed by it, but bez 
ing once inflamed fhowld continue for 
many ages, without wie fenfible dimi- 
nution: 

If 1¢ be in the power OF: Chymitey 
to’ perform’: fuch® ftrange effects as 


are. commonly: expetiinented in that 
which they: call avian fe Tmpiteains, Ove 
feruple of which tall Bivée adowdér 
blow,and be of greater force’ indefcent, 

than’ half ‘a pound of ordinary Gan 


poder m-afcent } why may it ‘not 
be as feafible by ihe {ame art to ek. 
trad fuch an oy as is here enquired 
after: fince 1t muft needs be more 
difficult to make a fire which of its 

Own inclination fhall tend dein 

wards, than to conrrive fuch.an un- 
cruous 


it: 


NAS EY, bea 
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uous liquor, wherein fire fhall be 
maintained for many years without any 
new fupply? | 
-. Thus have I briefly fet down the re- 
lations and opinions of divers learned 
men concerning thefe perpetual lamps § 
of which, though there have been fo 
many fundry kinds, and feveral ways 
to make them, ( fome being able, to 
refift any violence of weathers, others 
being eafily extinguifhed by any little 
alteration of the air 3 fome. being,1n- 


clofed round about within glafs, others: } ™ 
being open )5 yet now they are all of: |" 
them utterly perifhed amongft the o-: | 
ther ruines-of time; and thofe whoare: | * 
moft verfed in the fearch after them,, }'/t 
have only recovered fuch dark con-:}{! 
jeCtures, _ from which a man cannot:} 
clearly reduce any evident principle! }™ 
that may encourage him toa particular: |" 


trial. 


: 
{ 
. 
: 
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CA Yr, -XItl. 
Concerning feveral attempts of contri 
ving a perpetual motion by Magnetical 
VIvikes, 


“HE fecond way wherebythe ma- 
a king of a perpetual motionhath 
been attempted, is by Magnetical 
virtues; which are not without fome 
{trong probabilities of proving effe- 
ual to this purpofe:  efpecially 
when we confider that the heavenly 
revolutions, ( being as the firft pat- 
tern imitated and aimed at in thefe 
attempts ) are all of them performed 
by the help of thefe qualities: This 
great Orb of earth, and all the other 
Planets being but as fo many Mag- 
netical Globes endowed with fuch 
various and continual motions, as 
may be moft agreable to the pur- 
poles for which they were intended. 
And therefore moft of the Authors 
who treat concerning this invention, 
do agree, that the Jikelieft way to ef 
fectit, is by thefe kind of qualities. 
S It 
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3 It was the opinionof Pet. Peregrinus, 
ae “ad and there is an example pretended for 
Cal, tin Bettinus ( Apiar. 9. Prog ym. 5. pro 
Phil¢,  &4)-That aMagnetical Globe or Terel- 
Magnet. a, being rightly placed upon its poles, 
1. 4662 sould of it felf have a conftant ro- 

tation, like the diurnal motion: of 
the earth ; But this.1s commonly ex- 
ploded, as being againft all experié 


enee. | 
ae Others think it poffible, fo to con 
Kircherae vive feveral pieces of fteel , and a 


Arte Mag E : : 
nev.la.car load{tone, that by their continual 


2. prop-13- attraction and expulfion of one ano-: }, 
P. 4: ther, they may caufe a perpetual re-- | 


volution of a wheels Of this opinti-: 


aa aes be on were 2 Luifner » Pet. Peregrinus ,,| 
snot conti— ; ; 
andc Cardaz,out of Antonius de Fan--| 


nud. 


b De Roa tis. But D. Gilbert, who was more:} | 
perpen’ e{pecially verfed in Magnetical, expe-r} 
motu Pats ss ments, concludes it to bea vain andl 


ae Cc. ® 


¢ De V4- groundlefs fancy. 


riewrerum But amongtt all-thefe kind of in-| 
Sc ia, ventions, that is moft likely, whereim[ 
= 4 loadftone 1s fo difpofed, that it fhalll} 


get. le 2. 


o.35. draw unto it ona reclined plane, aij 
bullet of fteel; which fteel, as it-a--] 
; (cendss} 


Se 
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fcends near to the loadftone, may be 
contrived to fall down through fome 
hole in the plane, and fo to return 
unto the place.from whence at firft 
it began to move; and being there, 
the loadftone will again attract it 
upwards ,_ till coming to this hole it 
will fall down again: and fo the mo- 
tion fhall be perpetual, as may be 
more .eafily conceivable by this fiz. 
Ure. ai | 
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Suppofe the loadftone to be repre- 
fented at A B, which though it have 
not ftrength enough to attract thebul- 


Jet C, directly from the ground, yet 


may doit by the help of the plane E FP. 
Now when the bullet is come to the 
top of this plane, its own gravity 
C which’ is ‘fuppofed to exceed the 
ftrength of the loadftone) will make 


. it fall into that’ hole at E> and the 
force it receives in this fall willcarry 


it with {uch a violence unto the other 
endof this arch, that ic will open the 
paflage which isthere made for it, and 
by its return will again {hut 1¢ 5 fothat 
the bullet (as at the firft) is in 
the fame place whence it was attra- 
cted, and confequently muft move per- 
petually. 

But however this invention may | 
feem to:beof {uch {trong probability , 
yet there are {undry particulars which | 
may prove it infuficients For, 

1. This bullet of fteel muft firft 
be touched and have its feveral poles, 
or elfe there can be little or no at- 
traction of it. Suppofe ¢ in the fteel 
to 


* e = 
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to-be anfwerable unto: in the ftone’; 
andto B; Inthe attraction, D mutt 
always bedirected anfwerable tod B; 
and fo the motion will be more diff 
cult, by reafon there can be tio rotati- 
6n or turning round of thebullet, but 
i¢ mutt (lide wp with the line CD, an- 
fwerable to the ‘axis A Bo < cj 

a. In its fall from Eto G, which 
is motus élemeniaris ; and proceeds 
from its gravity, there -muft, needs 
bea rotation’ of it, and fo’ *tis odds 
but it happens wrong ini the rife, the 
poles in the bullet being not in the 
fame direction tothofe inthe magnet 5 
and if in this reflux it fhould fo fall 
out, thae’D fhould be directed to- 
wards B, theré fhould be rathera flight 
than an attraétion, fincethofe two 
ends do repel and not draw one ano- 
ther. 

2, If the loadftone AB, have fo 
much f{trength that it.can attract the 
bullet in PF) when it is not turned 
round, ‘but does only'flide upon the 


plane, whereas its own gravity would 


roul itdownwards: then it isevident, 


L =.) 
S 3 the 
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the {phere of its sBavke and fnco 
would be fo increafed when it approa- 
ches much nearer, that it would not 
need the:affiftance of the plane, but 
would draw it immédiately-to it {elf 
without thatchelp, and:fo the bullet 
would not fall down through the hole, 
but afcendto the {tone,and confequent- 
ly ceafe its motion. For if the load- 
{tone be of ‘force enough to draw.the 
bullet onthe plane,at the-diftance &-B, 

then muftotheftrength of it. be ff 

ficient to attratit immediatly unto 
it felf, ~whenrit-is fo’much nearer ‘as 
E B.. And if the gravity of the bullet 
be fuppofed fo muchtoe,exceed the 
ftrenoth of the Magnet, thatit cannot 
diaw. it direlly whe: it is fo hear; 

then will it not be able.to attract his 
bullet up the plane,when i it isfo much 
further off. 

So that none of all thefel Magneti- 
cal experiments, which have been as 
yet difcovered , are fufficient for the 
effecting of a perpetual motion, 
though thefe kind of qualities feem 
molt t “conducible unto ty, and: pers 

haps 
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haps hereafter it may be contrived 
from them. 


UCR TIE oor ASSLT AES 


HOA Pe KV: 
The feeming probability of effecting 


continual motion by folid weights in 


a hollow wheel or fphere. 


HE third way whereby the ma- 

king of a perpetual motion hath 
been attempted, ‘is by the natura} 
affection of gravity; when the heavi- 
nefs of feveral bodies is fo contrived, 
that the fame motion which they give 
in their defcent, may be able to carry 
them up again. 

But againft the poffibility of any 
fuch invention, ‘1tis thus objected by 
Cardan; All fi Abtame ary bodies have q Subtil.lecp 
direct motion either of afcent or de- 2°” 
{cent’s which, becaufe it does refer to pitts i 
{ome term, therefore cannot be per- 
pe etual, but muft needs ceafe when it 
ig arrived at the place unto which it 
naturally tends. 

i an(wer , though this may prove 


hoe that 


o 


D. Flud, 
Tratk. 2. 
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that there is no natural motion of 
any particular heavy body, which is 
perpetual; yet it doth not hinder 
but that is is poffible from them to 
contrive fuch an artificial revolution 
as {hall conftantly be the caufe of it 
felf. 

Thofe bodies which may be {er- 
viceable to this purpofe,are diftinguifh- 
able into two kinds. 

I. Solid and confiftent, as weights 
of metal, or the like, . 

2. Fluid or fliding, as water, fand, 
KC. 

Both thefe ways have beenattem- 
pted by many, though with very lit- 
tle or no fuccefs Other mens con- 
jectures in this kind you may fee fet 
down by divers Authors. It would be 


am not over partial) feem alro- 
ther as probable as any of thefe 
have been yet invented ; 
and tillexperience had difcovered their 
defect and infufliciency, I did cer- 
Bet ere tainly 


inds that 
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tainly cortclude them to be infallible. 

The firft of thefe contrivances was 
by folid weights being placed in fome 
hollow wheel or {phere, unto which 
they fhould givea perpetual revolu- 
tion. For(as the Philofopher hath 
largely proved ) only a circular mo- 
tion can properly be perpetual. 

But for the better conceiving of this 
invention, it is requifite that we 
rightly underftand fome principles in 
Trochilicks, or the art of Wheel-in- 
{truments; As chiefly, the relation be- 
twixt the parts of a wheel, and thofe 
of a Ballance; the feveral propoitions 
in the Semidiameter of a wheel, being 
an{werable to thefidesin a ballance, 
where the weiglit is multiplied ac- 
cording to its diftance trom. the cen- 
fer. 


Thus 
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Thus fuppofe the center to be at 
A, and the Diameter of the wheel 
DC, to be divided into equal parts 
(as is here expreffed} it is evident ac- 
cording to the former ground, thae 
one pound at C, will equiponderate 
to five pound at B, becaufe there is 
fuch a proportion betwixt their fe- 
veral diftances from the Center. And 
ds not material whether or no 
thefe feveral weights be placed hori- 
zontally ; for though B do hang lower 
| than 
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than C, yet this does not at allconcern | 
the heavinefs, or though the plummet 
C were placed much. higher. than it 
is at, or lower at F, yet. would it 
{till retain the fame. weight. which it 
had at C; becaufe thefe plummets (as 
is the nature of all heavy:bodtes,).do 
tend downwards bya. ftraight line: 
So that their feveral gravities. are. to 
be meafured by that part of the,ho- 
rizontal Semidiameter which is direct- 
ly either below or above them. Thus 
when the: plummet.C,, fhall.be moved 
either to Gor H, it; wall lofe }.of. its 
former heavinefs, and be equally pon- 
derous as.if. it, were placed in,the bal- 
lance at.the number.33 and if. wefup- 
pofe it tobe firuated.at Tor KK, then 
the weight of it will lie wholly upon 
the Center, and not at all conduce to 
the motion of the wheel on either 
fide. Sothat the ftraight lines which 
pals through the divifions of the dia 
meter, may ferve to meafure the hea- 
vinefs of any weight in its feveral f1- 
tuations. 
 'Thefe things throughly confidered, 
. AE 
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it feems very poffible and eafie fora 
man to contrive the plummets of a 
wheel, that they may be always hea- 
vier in their fal]; than in their afcent, 
and fo confequently that they fhould 
give a perpetual motion to the wheel 
it felf: Since“ it is impoffible for | 
that to remain unmoved, as long as 
one fide in it 1s heavier than the o- 
ther. 

For the performance of this, the 
weights muft be fo ordered, 1. That 
in their defcent they mayfall from the 
Center, and in their afcent may rife 
néarer to it. 2. That the fall of each 
plummet may begin the motion of that 
Which fhould fucceed it. - As in this 
following Diagram. 


Where. there are 16 plummets, 8 
m the inward circle, and as many in 
the outward, ( the equality being 
to arife from their fituation, it is 
therefore meft convenient that the 
number of thembe even). The eight 
inward plummets are fuppofed to be 
in themfelves fo much heavier than 
theother, that inthe wheel they may 
be of equal weight with thofe a- 
bove them, and then the fall of thefe 
will be of fuffictent force to bring 
down 
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down the other. Forexample, if the 


outward be each of them 4 ounces,then - 
the inward muftbe-s5, becaufethe out- 
ward is diftant from ‘the center 5 of 
thofe parts, whereof the inward is 
but 4.- Each pair of thefe weights 
{fhould be. joyned together by a little 
{tring or chain, which muft be faftned 
about the middle betwixt the bullet 
and the center of that plummet, which 
is to fall firft, and at the top’of the 
other. 

When thefe bullets in their-defcent 
are at their fartheft diftancé from the 
center of the wheel, then thall they 
be ftopped, and_reft on the pins 
placed to that purpofe.;. and foin their 
rifing, there mu{t be other pins to 
keep them in a convenient pofture 
and diftance from the cepter, left ap- 
proaching too near unto it, they 
thereby become unfit to fall, when 


‘they {hall come to the top of the de- 


{cending fide. | 
This may be otherwife contrived 
with fome different  circumftances + 


But they willall redound to the fame 
: | effect. 
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effect. By fuch an engine ic feems 
very probable, that a man: may pro- 
ducea perpetual motion. The diftance 
of the plummets from the center in- 
creafing their weight on one fide 3 
and their being tyed,to one another, 
caufing a conftant fucceflion in their 


falling. | | 


But now, upon experience I have 


found this to be fallacious; and the 
reafon may fufficiently appear by a 
calculation of the heavinefs of each 
plummet, according to its feveral {ci- 
tuations; which may eafily bedone by 
thofe perpendiculars that cut the dia- 
meter, (as was before explained, and 
Is here expreffed in five of the plum- 
mets on the defcending fide}. From 
fuch a: calculation it will be evident, 


that both the fides of this wheel wil}. 


equiponderate , and fo confequently 
that the fappofed inequality, whence 
the motion fhould proceed, is but 
imaginary and groundlefs. On the 
defcending fide, the heavinefs of each 
plummet may be meafured according 
tothefe numbers, ( {uppofing the di- 
ameter 


ys: 
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ameter of the wheel to bedivided into 


twenty parts, and each of thofe fub- 
divided into four). 


The outward The inward 
plummets. . plummets. 
GS ee © 


7 4 i 
Lhe fum  \7 2 The fuss 
" i 24. 7 20 19 
Be OD! 3.0 
On the afcending fide the weights 


are to be reckoned according to thefe 
degrees; 


The outward. The inward. 
I 3 f41 


’ 
{ 


7 2 \7 of 

9 oSThe fum 5 2pthe fum 
53\ 24. 21\ 19 
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The fumme of which laft num- 
bers is equal with the former, and 
therefore both the fides of fuch a 
wheel , in this fituation. will equi- 
ponderate, , 

I 
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If it be objected, that the plum- 
met A fhould be contrived to pull 
down the other at B, and thenthedé 
{cending fide will be heavier than the 
other. : 
For an{wer to this, it 1 confidera- 
ble, 

i. That thefe bullets towards the 
top of the wheel, cannot defcend till 
they come'to a certain kind of incl? 
nation. | : 

2. That any lower bullet hanging 
upon the other above it, to pull: ie 
down, mutt be conceived , as if the 
Weight of it were in that point-where 
its {tring touches the uppers at which — 


| point this bullet will be of lef heavis 
j-nefs in re{pect of the wheel, thanifit 


did reft 1n its own place: So that both 


| thefidesof it in any kind of fituation 
may equiponderate. 
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CAP. XV. 

Of compofing a perpetual motion by finid 
weights. Concerning Archimedes his |“ 
water-{crem. The great probability of p 
accomplifhing this inquiry by the help | * 
of that : withthe falliblenefs of 1t up- 


on experiment. 


{| 
vb! 


| 
; 


Hat which I fhall mention as the: } 
laft way, for the trialof this ex--})" 
periment, is by contriving it in fome: f 
water-in{trument ; which may feemu}/’ 
altogether as probable and cafie as:}" 
any of the reft, becaufe that elementt ff! 
by reafon of its fluid and fubtil na- yt 
ture ( whereby of its own accord itt}! 
fearches out the lower and more nar-+}} Wt 
row paflages) may be moft pliable to}! 
the mind of the artificer. Now they 
ufual means for the afcent of water} tt 
is either by Suckers or Forces, or fome-s}} io 
thing equivalent thereunto; Neither} ¢ 
of which may be conveniently appliect bf 
unto fuch a work as this, becaufe thereq) i) 
is required untoeach of them fo muctill 
or more firength, as may be anfweraiym 

blid 
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- bleto the full weight of the water that 
| isto be drawn up; and then befides , 
ji they move for the moft part by fits 
| and fnatches, fo that it is not eafily 
ug) conceivable, how they fhould conduce 
hi] unto fuch a motion which by. reafon 
of its perpetuity mutt be regular and 
| equal. 

But amongft all other ways to this 
purpofe, that invention of Archzme- 
des is incomparably the beft, which is 
ufually called Cochlea, or the Water. 
ferew, being framed “by the Helical 
revolution of a cavity about a Cy- 
linder. We have not any difcourfe 
from the Author him(elf concerning 
it, nor is it certain whether he ever 
writ any thing to this purpofe. | But 
if he did, yet as the injury of time 
hath deprived us of many other his ex- 
cellent works; fo likewilé of this, a- 
mongft the reft. 

Athenaeus {peaking of that great Chip Dipnofeps; 
built by Hero, in the framing pr hs. 3 
which there were 300 Carpenters 
employed fora year together, befideés 
many other hirelings for carriages, 

2 and 
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and fuch {ervile works, mefitions this 
inftrument as being inftead of-a pump 
for that vaft thip ; by the help of which, 
one man might eafily and f{peedily 
drain out the water, though it- were 
very deep. 

Diodorus Siculus {peaking of this 
engine, tells us, that Archzmedes in- 
vented it when he was in Egypt, 
and that it. was ufed in that Coun- 
try for the draining thofe pits and 
lower grounds, whence the waters 
of Nilus could not return. aiaorény, 
S oyT@- 7 dpyave nal’ vareeGoaiy, ( faith the 


fame Author). It being an engine fo 
ingenious and artificial , “as..¢annot 
be fufficiently expreffed or commen- 
subt-l. ded. And fo Cit fhould feem) ther 
seaeldiee Smith in Milain conceived it to be, 


who having. without. any,teaching or’|}), 


information found it out, and there.» }}. 
fore thinking himfelf to be the. firft 1m 


Inventor, fell mad with the ,meer joy 
of it. 


‘The nature and manner of making 


‘Arcbie#. this, is more largely handled by %- 
I0.¢1le trysius, | 


ae The 
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The Figure of it isafter this manner. 


Where you fee there 
at] 4A, and a {piral cavity or pipe twi- 
it!) ning about it, according to equal revo- 
it) lutions BB. The axis-and centers 
jo) Of its motions areat the points C D, 

upon which being turned, it will 
cl] happen that the fame part of the pipe 
ip} which was now lowermoft, will pres 
| fenatly become higher, fo that the 
water does afcend by defcending; a- 
| fcending in comparifon to the whole 
| inftrument, and defcending in re{pect 
ie tee of 
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of its feveral parts. This being one 
of the ftrangeft wonders amongft 
thofe many , wherein thefe Mathema- 
tical arts do abound, that a heavy 
body fhould rife by falling down; and 
the farther it pafles by its own natu- 
ral motionof defcent,by fo much high- 
er ftill fhall it afcend; which though 
it {cem fo evidently to contradic all 
reafon and Philofophy 3 yet in this in- 
ftrument it may be manifefted both by 
demonftration and fenfe. i 
This pipe or cavity for the matter 
of it, cannot eafily be made of metal, 
by reafon of its often turnings 5 but 
for trial, there might be fuch a ca- 
yity, cut ina column of wood, and 
afterwards covered over with tin 
plate. Bes 
For the form and manner of ma- 
king this fcrew, Vitrnvius does pre- 
feribe thefe two rules : | 
~ a, That there muft be an equali- 
ty obferved betwixt the breadth of, 
the pipe,’ and the diftance of its fe- 
yeral circumvolutions. 9 °° 
‘9, That there ‘mult be fucha pro- 
ea es | portion 


perpendicular or elevation mutt be 3, opera, ex: 
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portion betwixt the length of the in- 

ftrument, andits elevation, asisan- 
{werable tothe Pythagorical Trigon. aie: 
If the Hypotenufal, orScrew be 5, the jn Arching, 


and the bafis 4. bert. 

However (with his leave ) neither 
of thefe proportions.are generally ne~ 
ceffary, but thould be'varied accord- 
ing to other circumftances. As for the 
breadth of the pipe in refpect of its re- 
volutions, it is left at liberty, and 
may be contrived according to the 
quantity of water which it fhould con- 
tain. Thechief thing to be confidered 
is the obliquity or clofenefs of thefe 
circumvolutions. Forthe nearer they 
are unto one another, the higher may 
the inftrument be erected; there being 
no other guide for its true elevation 
but this. 

And becaufe the right underftand- 
ing of this particular is one of the 
principal matters that concern the 
ufe of this engine, therefore I fhall 
endeavour with brevity and perfpi- 


e ° lh bee) — > 
cuity to explain it. The firft thing 
T 4 to 
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tobe inquired after,is what kind of in 
clination thefe Helical revolutions of 
the Cylinder have unto the Horizons 

which may be thus found out. 


Let 4B reprefent a Cylinder with 
two. perfect revolutions init-;\ unto 
which Cylinder the perpendicular 
Jine C D is equal: the bafis D E be. 
wg {uppofed to be double unto. the 
compafs or circumference of the 
Cylinder. Now it is certain that the 
angle C ED, is the fame. with that 
by which the revolutions on the Cy- 
Jinder are framed 3 and that the ling 
£, in comparifon to the bafis E D, 
does thew the inclination of thefe 
reyolutions unto the Horizon, The 
grounds and demonttration’ of this, 
are more fully fet down by Guzdus 
Obaldus , in his Mechanicks, and that 
iia | : ine: 
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other Treatife De Cochlez; whichhe 
| writ purpofely for the explication of 
i} this inftrument,- where the fubtilties 
| of it are largely and excellently hand- 
led. ‘ee. 
Now if this Screw which was be- 
| fore perpendicular , be fuppofed>'to 
| decline unto the Horizon by .'thée an- 
| gle 2B G, asin this fecond Figures ~ 


| then the inclination of the revolutions 

if | dit) Will be increafed by the angle 

| EDA, though’ thefe revolutions will 

| fill remain in a’ kind of afcent, {o that 

| Water cannot beturned through them. 
| 
| 


But 
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But now if the Screw be placed fo 
far: declining , that the angle of its 
inclination F BG, be lefs than the 
angle :C D, in the triangle, as in 
this other Diagram under the for- 
met + then the revolutions of it will 
defcend to the Horizon, as does the }} & 
line EC, andin {uch a pofture, if the: }} 1 
Screw be turned round, water -will jj | 
a{cend through its cavity. Whence 
it is eafie'to conceive the certain de-: } ¢ 
clination ‘wherein any Screw muft-be: f 
placed for its own conveyanrice of wa-: }} & 
ter upwards. Any point betwixt 17! jj i 
and D, being in defcent 5 but yet the: § « 
more the.Srew declines downwards: }} « 
towards D, by fo much the more wae: f ti 
ter willbe carried up by it. ! 

If youwould know the juft quan-; } i 
tityof water which every revolution ff ( 
does contain and carry, according tof} |i 

ceo a far, AY Inclination of the Cylinder, thiss} ; 
wee 2 Ture Fes ; 
cherexpli- May be eafily found. by. afcribing om}. 
cation of itan Eupfis, parallel to the Horizons; § \ 
thisinU- which Edzpfiswill fhew how much oftf 
pee the revolutionisempty,and how mucha} ; 
2 .propers, CULlo 


The} 
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The true inclination of the Screw 
being found, together with: the cer- 
tain quantity of water which every 
Helix docscontains it 1s further cone 
fiderable, that the water by this in 
{trument does afcend naturally of it 
felf without any violence or Jabour, 
and that the heavinefs of it doth lie 
chiefly upon the centers or axis of 
the Cylinder, both its fides being of 
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equal weight (faith Ubaldus )5 So that 4id.t. 5: 
Cit fhould feem ) though we fuppofe "” * 


each revolution to have an equal quan- 
tity. of water, yet the Screw will 
remain with any part upwards (ac~ 
cording as it fall be fet.) without 
turning it felf either way. And there- 
fore the leait: ftrength being added 
fo either of its fides, fhould make it 
defcend, according to that common 
Maxime of Archimedes 3, any addition 
will. make that which  equiponde- 
rates with another, to tend.down- 
wards. be At 

* But now, becaufe the,.weight ,of 
this inftrument, and the water.in it, 
does lean .wholly. upon. the axis, 
3 ea hence 


De Equi 
pond. Supe 
pofe 3+ 
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hence 1sit (faith Obaldus) that the ora- 
ting and rubbing of thefé axes againtt 
the fockets wherein they are placed; 
will caufe fome ineptitude and refiften- 
cy. to’ that rotation of the Cylinder, 
which ‘would otherwife’ enfté upon 
the addition of the leaft weight to any 
one fides ' But (faiththe fame Author) 
any power that is greater than this 
refittency “which does arife from the 


‘ee axis, will ferve for the turning of it 


~~ * yound. 


_ Thefe’ things confidéred together, it 
will henceappear,how a perpetual mo- 
tron may feem eafily’contrivable. For 
if there were but fuch a water: wheel 
made onthis inftrument, upon which 
the {tream that is carried‘up, may fall, 
in its defcent 1¢ would ttirn the ret 
round, and by that’ meas convey 4s 
much waterup, as is required to move 
its fo that “the motion muft needs be 
continual 5- fince the’ fame weight 
which in its fall does turn the whcef, 
is by the turning of the wheel carried 
up again: * 

Or if theWater falling upon one 
wheel 


wheel would not be forcible enough 
for this effe@, why then there might 
be two or three, or more, according as 
the length and elevationof the inftru- 
ment will admit ; By which means the 
weight of it may be fo multiplied in 
the fall, that it fhall be equivalent 
to twice or thrice that quantity of 
water which afcends. As may be more 
plainly difcerned by. this following 
Diagram. 


Where 
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Cap.t5. Mechanical Motions. 489 
Where the figure LM, at the bot= 
tome does reprefent a wooden Cylin-| 
der with Helical cavities cut in it, 
which at AB, is fuppofed to be co- 
vered over with tin plates, andthree 
water-wheels upon it, HIK. The 
lower ciftern which contains the wa 
ter being CD.. Now this Cylinder 
being turned round, all the water 
which from the eiftern afcendsthrough 
it, will fall into the veffel at FE, and 
from that veflel being conveyed up- 
on the water-wheel H, fhall confe- Thereis 
quently give a circular motion to peue 
the whole Screw: Or if this alone piyance 
fhould be too weak for the turning tothis — 
of it, then the fame water which purpofei 
falls from the wheel H; being recei- He ie 
ved into the other veflel F, may Progymn. rd 
from thence again defcend. on the Prop. to. 
wheel J 5. by: which means the force >¥* ane 
of it will be doubled. And if this sivanage 
be yet infufficient, then may the wa+ than’tis - 
ter which falls on the fecond wheel here pros 
I, be received into the other veffel P!*% 
G, and from thence again defcend on 
the third wheel at K : and fo for as 

3 ee many 


SS ee eee 


288 


Dedalus 5 or, Lib. 2. 


many other wheels, as the inftrument 


is capable of: So that befides the 
greater diftance of thefe three ftreams 
from thecenter or axis, by which they 
are made fo much heavier; and be- 
fides, that. the. fall of this outward 
water Is forcible and violent, whereas 
the afcent of that within, is natural; 
Befides all this, there is thrice as much 
water toturn the Screw, as is carried 
up by it. 

But on the other fide, if all the 


-. water falling upon one wheel, would 


be ableto turn itround, then half of 
it would ferve with two wheels; and 
the re({t may be fodifpofed of in the 
fall, as to ferve unto fome other ufe- 

ful delightful ends. | 
When I firft thought of this in- 
vention, I cdéuld fcarce forbear with 
Archimedes tocry out EveuKE € ulnKe s It 
feeming fo. infallible a way for the 
effeCting of a perpetual motion , ‘that 
nothing could be fo much as. pro- 
bably objected againft it: -But up- 
on trial: and experience I find .it 
altogether infufficient for any {uch 
purpofe 


'} voiding only fo much as 1s con- 
Y 
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purpofe, and that fot thefé two réa- 
fons: 

y. The water that afcends will not. 
make any confiderable fiream in the 
fall. 

2. This ftream (though multiplied) 
will not. be of force enough toturna- 
‘ap the Screw... 

The water afcends gently and 
by fa aciiods, but it falls continu- 


ately and: with force; each of the 


three, veflels being fuppofed full at 
the firft, that fothe weight of the 
Water in them might add the grea- 
ter ftrength and {wiftnefs to the 
{treams that  defcend from them. 
Now this fwiftnefs of motion will 
caufe fo great a difference betwixt 
them , that one of thefe little {treams 
may fpend more water in the fall, 

than a ftream. fix times bigger in we 
a{cent , though we. fhould fuppofe 
both of. themto be continuate ; How 
much more then, when asthe afcen- 
ding water 1s vented by fits and 
intermiffions, every circumvolution 


tained 


ea 
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tained in one Helzx? And in this par- 
ticular, one that is not verfed inthefe 
kind of experiments, may be eafily 
deceived. 

But fecondly, though there were 
fo greata difproportion, yet notwith- 
ftanding the force of thefe outward 
ftreams, might well enough ferve for 
the turning of the Screw, if it were 
fo that both its fides would equipon- 
derate, the ‘water being in them (as 
Vbaldus hath affirmed). But now up- 
on farther examination, we fhall find 
this affertion of his, to be utterly a- 
gain{t both reafon and experience. And 
herein does confift the chief miftake 
of this contrivance. For the afcend- 
ing fide of the Screw is made by the 


water contained in it,fomuch heavier , 


than the defcending fide, that thefe' 


outward f{treams thus applyed, will not 


be of force enough tomake them e- | 
quiponderate, much lefs to move the } 


Whole. As may be moreeafily difcer- 
ned by this figure. 


Where 


Cap.1g. Mechanical Motions. 


Where AB, reprefents a Screw 


covered over, C DF one Helix 6r res 


volution of it, C D the afcending 
fide, E D the defcend ding fide, the 
point D the middle.- ‘The Horizon- 


al line'C FP’, thewing how much of 


the Helix j is filled with water, 77%. 
of the aicending fide, fromC the be- 
ginning x of the Hele to Dthe middle 
of it; and onthe de efcending fide, 
from D'the middie, to the point G, 
where the Horizont does cut the 
Felix. Now it is evi aent that this 
ies part 2G, is nothing near fo 
much, arid confequently not {o heav vy 

as the other D C And thus is it 
in all the other revo olutions, which a 
they are either more, or larger, i 
¥ 3 will 
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will the difficulty of this motion be 
increafed. Whence it will appear , 
that the outward ftreams which de- 
{cend muft be of fo much force as to 
countervail -all that weight whereby 
the afcending fideinevery one of thefe 
revolutions does exceed the other 5 
And though this may be effected by 
making the water-wheels larger, yet 
then the motion will be foflow, that 
the Screw will not be able to fupply the 
outward {treams. | 
There is another contrivance toy ( 
this purpofe mentioned by Kircher 
de Maguete, |. 2. p. 4. depending upon 
the heat of the Sun, and the force of fi t 
winds, but it is liable to fuch abun- 
dance of exceptions, that itis {carce jj 
worth the mentioning, and doesby no, j} | 
means deférve the confidence of any | 
ingenious Artilt. _ = 
Thus have I briefly explained the } ) 
probabilities and defeéts of thofe fub- 
cil contrivances, whereby the making 
of a perpetual motion hath been at- 
tempted, I wouldbe loth to difcou- 
rage the enquiry of any ingenious) 
Sia. ea "o Artificer, i 
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Artificer, by denying the poffibility of 
effecting it with any of thefe Me- 
chanical helps; But yet (TI conceive ) 


if thofe principles which concern the 4 x: 


flownefs of the power in comparifon 


to the greatnefs of the weight, were 


rightly underftood, and throughly 
confidered, they would make this ex- 
periment to feem (if not altogether 
impoffible yet ). much more difficule 
than otherwife perhaps it will appear. 
However, the inquiring afterit, cannot 
but deferve our endeavours, .as being 
one of the moftnoble amongti ali thefe 
Mechanical fubrilties. And (as it ts in 
the fable of him who dug the Vine- 
yard for a hid treafure, though he did 
not find the money, yet he thereby 
made the ground more fruitful, fo) 
though we donot attain to the effect- 
ing of this particular, yet our fearch- 
ing after it may difcover fo many O- 
ther excellent fubtilties, as {hall abun- 
dantly recompence the labour of our 
enquiry. 
And then befides, it may be ano- 
ther encouragement to confider the 
4 oe Sa pleafure 
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pleafure of fuch {peculations, which 

do ravifh and fublime the thoughts 

with more’ clear angelical content- 
“ments. ~ Archiizedes was generally fo 

taken up in the delight of thefe Ma- 
thematical ftudies of this familiar 
Bineiog Stren, (as Plutarch ftiles them ) that 
sepv@-. ue forgot both his meat and drink , 
Plutarch, and other neceffities of natures nay, 
Marcel. that he neglected the faving of his 
ee life, when that rude folder in the 
Hift.35. pride and haft of victory , would 
Valer, not give him leifure to finifh his 
Maxia.t. demonftration. What a ravifhment 
““7 was that, when having found out 
the way to meafure Hiero’s Crown ; 

he leaped out «of the Bath, and (4s 

if he were fuddenly poffeft) ran na* 

ked up and down crying Evenxe, Zuenne | 

ft ts ftoried of Thales, that in’ his 

joy and~gratitude for ‘one of thefe 
Mathematical inventions, he went 
prefently to the Temple, and there 
offered’ up a folenm facrifice. And 
Pythagoras upon the like occafion is 

related to~ have facrificed a hundred 

oxen. ~The juftice of providence ha= 


ving 
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ving focontrived it, that the pleafure 
which there is in the fuccef$ of fuch 
inventions, fhould be proportioned to 


the great difficulty and labour of their 
inquiry. 
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